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TELETYPE CORPORATION PRODUCT SERVICE AND EDUCATION SERVICES 


PRODUCT SERVICE 


On the following page is a list of Teletype Corporation Product Service locations which 
provide maintenance repair and service on all Teletype Corporation products. 


For 24 hour information conceming service call toll free: 


U.S. 800/323-4226 IL 800/942-4192 


EDUCATION SERVICES 


Customers are also provided technical training on the installation, maintenance and repair 
of Teletype Corporation products 


or 
Sales Workshops on selected Teletype Corporation products for sales personnel who require 
basic knowledge to enable them to answer customer questions about the features, functions 
and benefits of Teletype products. 


For information about class schedules, enrollment, tuition, any special training needs, or 
training to be conducted at customer selected locations, please contact: 


TECHNICAL TRAINING 


6200 Route 53 

Lisle, Ilinois 60532 

c/o BSCTE, Room 406 
Information: 312/960-6722 
Enrollment: 312/960-0500 


SALES TRAINING 


5555 Touhy Avenue 

Skokie, Illinois 60077 
Department 3221 
Information: 312/982-2538 
TLX 25-4051 

TWX 901/223-3611 


PROMP: SERVICE PERFORMED WELL 
AND AT A REASONABLE COST 


Even the best equipment can fail at 
some time. When failures occur, you 
want prompt service, because down time 
is expensive. You wart service per- 
formed well ~- and =" » reasonable cost. 
With Teletype® Prouuct Service Centers 
located throughout the United States 
and Canada, and our National Central 
Dispatch System available around the 
clock, every day of the year, you know 
we rate customer service as our primary 
goal. 


A TOTAL SUPPORT EFFORT 


Our service representatives are profes- 
sional, employed and trained by Teletype 
Corporation. They know our equipment 
inside out, and can locate and repair 
problems quickly and effectively. These 
skilled technicians are backed by an 
array of sophisticated test equipment, a 
multi-million dollar parts inventory, and 
full engineering support. Only the manu- 
facturer of equipment being serviced can 
offer this total support effort .. . Teletype 
Corporation Product Service . . . the 
complete resource. 


Call Toll Free 800/323-4226 


Teletype Corporation 


Product Service 
The Complete Resource 


NATIONAL SERVICE NETWORK 


Albany 
Albuquerque 
Appleton 
Atlanta 
Baltimore 
Birmingham 
Boise 

Boston 
Buffalo 
Charleston 
Charlotte 
Chicago 
Cincinnati 
Cleveland 
Colorado Springs 
Columbia 
Columbus 
Dallas 
Decatur 
Denver 

Des Moines 
Detroit 
Duluth 
Durham 

Eau Claire 
Edison 
Fairfield 
Fort Lauderdale 


In Illinois 800/942-4192 


Greensboro 
Harrisburg 
Hartford 
Houston 
Indianapolis 
Jackson 
Jacksonville 
Kalamazoo 
Kansas City 
Lansing 
Little Rock - 
Long Island 
Los Angeles 
Louisville 
Lubbock 
Madison 
Memphis 
Miami 
Milwaukee 
Minneapolis 
Mobile 
Nashville 
New Orleans 
New York 
Norfolk 
Oakland 
Oklahoma City 
Omaha 


In Canada, call 416/745-9474 


Orange County 
Orlando 
Philadelphia 
Phoenix 
Pittsburgh 
Portland 

Reno 


‘Richmond 


Rochester 
Sacramento 
Salt Lake City 
San Antonio 
San Diego 
Santa Clara 
Seattle 
Shreveport 
St. Louis 
Syracuse 
Tampa 
Toledo 
Toronto 
Tucson 
Tulsa 
Ventura 
Washington 
Wausau 


REPAIR MANUAL 534 
Issue 2, December 1983 


INTERFACES, CONTROLLERS, AND MODIFICATION KIT 
CIRCUIT CARDs ASSOCIATED WITH 42/43 TERMINALS 
REPAIR MANUAL 
INTRODUCTION 


This manual provides repair information for the interfaces, controllers and modification kit circuit cards 
associated with 42/43 Terminals and includes the answer-back and selective calling modification kits and 
brief repair of nonpedestal controllers. 


This manual is intended for field or shop use and is arranged into various parts that include troubleshoot- 
ing, circuit descriptions and diagrams, parts and packing and marking. Testing is not included in this 
manual, therefore interfaces, modification kits and controllers should be tested in an operating teleprinter 
using the appropriate service manual. Parts information and circuit diagrams only are included for the 
410746 SSI interface card and 420301 Telex interface. 


Waveforms are included on circuit diagrams and charts are provided for additional trouble isolation using 
an oscilloscope or volt-ohmmeter. No specially designed tools or shop facilities are required for repair 
operations. 


The circuit diagrams in Manual 385, provides circuit information extracted from this manual. The com- 
ponent layouts, lead designations and circuit diagrams for each circuit are combined into single foldout 
sheets for the convenience of field or shop personnel when repairing these components. 


The components covered in this issue are as follows: 


INTERFACES 


410382 — Dual EIA/Neutral Interface Circuit Card 
410746 — SSI Interface Circuit Card 

410754 — Terminal Auxiliary Unit — TAU2 
410755 — Terminal Auxiliary Unit — TAU1 
420301 — Telex Interface 


CONTROLLERS 


410231 — 5 Level, SCCAT 

410232 — 8 Level, SCCAT 

410241 — 5 Level W/4K Buffer, SCCAT 
411901 — Controller Without Applications Program Card 
411902 — Buffered 43 SR 

411904 — Buffered 42 SR 

411905 — Buffered 43 SC 

411906 — Buffered 42 SC 

411907 — Buffered 42 SR INTF W/EF* 
411908 — Buffered 42 SC W/USP* 
411909 — Buffered 43 SC EC 
411910— Buffered 43 SR W/ER 


MODIFICATION KITS 


430899 — APL Alternate Font Modification Kit 
430900 — Answer-Back Modification Kit 

430910 — Selective Calling Modification Kit 
430920 — Weather Font Modification Kit 

430969 — Weather Font Modification Kit 

454668 — Electronic Top of Form Modification Kit 


*SR —Send Receive’. SC — Selective Calling” 
INTF — International Font W/USP — With Unshift On Space 
W/EF — With Enhanced Features EC — Enhanced Contention — _ 
SCCAT — Single Card Controller ER — Enhancéd Retrieve . 3) 


Spare parts for repair are available from Teletype Corporation. Service personnel should be properly trained 
and have access to the spares before attempting repair of these units. 


REPAIR MANUAL FOR INTERFACES, CONTROLLERS 


AND MODIFICATION KIT CIRCUIT CARDS ASSOCIATED 


PART 1 
PART 2 
PART 3 
PART 4 
PART 5 


WITH 42/43 TERMINALS 


TABLE OF CONTENTS 


TESTING 

TROUBLESHOOTING 

CIRCUIT DESCRIPTION AND DIAGRAMS 
PARTS 

PACKING AND MARKING 


The Task Flow Chart below illustrates the intended repair activities and the associated manual parts. 
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PART 1 — TESTING 


A. GENERAL 


Refer to the appropriate service manual or specification for testing information. In the service manual or 
specification, testing of all major components is performed as part of a completely assembled terminal and 
troubleshooting therein is based on isolation of troubles to the major components. The 43 Teleprinter 
test arrangement shown in PART 2 may be used for testing if a completely assembled teleprinter is not 
available. 


Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num- 
ber with the letters “‘TP”’ (ie, TP411952). 


Source Documents for Testing 


The list below indicates the interfaces, modification kits, and controllers and their associated service man- 
uals or specifications: 


SERVICE MANUAL OR 
COMPONENT SPECIFICATION NUMBER DESCRIPTION 

410382 Terminal Auxiliary Unit — Manual 538 Basic 42 KSR and ASR 

TAU3 
410746 _ SSI Interface Circuit Card Manual 406 Buffered 43 KSR 
410754 Terminal Auxiliary Unit — Manual 369 Basic KSR and RO 

TAU 2 
410755 Terminal Auxiliary Unit — Manual 369 Basic KSR and RO 

TAU1 
420301 Telex Interface 510488 Installation Instructions 
430899 APL Alternate Font 51063S Installation Instructions 

Modification Kit 
430900 Answer-Back Modification Manual 369 Basic KSR and RO 

Kit 
430910 Selective Calling Modifica- 509628 Installation Instructions 

tion Kit 
430920 Weather Font Modification 51062S Installation Instructions 

Kit 
430969 Weather Font Modification 51062S Installation Instructions 

Kit 
454668 Electronic Top of Form 510538S Installation Instructions 

Modification Kit 
411901 Controller Assembly 51049S Configuration and Assembly 
411902 Controller Assembly Manual 406 Buffered 43 KSR 
411904 Controller Assembly Manual 425 Buffered 42 KSR andASR 
411905 Gontroller Assembly Manual 468 Buffered 43 Selective Calling 
411906 Controller Assembly Manual 482 Buffered 42 Selective Calling 
411907 Controller Assembly Manual 425 Buffered 42 KSR and ASR 
411908 Controller Assembly Manual 482 Buffered 42 Selective Calling 
411909 Controller Assembly Manual 468 Buffered 43 Selective Calling 
411910 Controller Assembly Manual 406 (Issue 3) Buffered 43 KSR 
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PART 2 — TROUBLESHOOTING 
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A. GENERAL 
This part provides troubleshooting information for the components listed on Page 2-1. 


Check and verify proper static circuit resistance of defective circuit cards before connecting them to the 
teleprinter, to prevent overloading the power supply and blowing the fuse when power is turned on. 


Use meter RX1 scale when making resistance readings. Resistance readings shown are approximate and 
may be higher or lower than those specified, depending on meter used. 


Verify proper operating voltages are present and correct before replacing integrated circuit packs. 


Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num- 
ber with the letters “‘TP” (ie, TP410055). 


The 43 Teleprinter Test Arrangement may be used in conjunction with the testing and troubleshooting 
parts in this manual. Contact Teletype Corporation Custom Systems Division, 312-982-2000, for test 
equipment ordering information. 


The EIA Loopback Test for early design controller assemblies requires the connection of a special loop- 
back cable between the two ports. A diagram of the CP10.002.011 loopback cable is shown below. 


SIOA LINE SIGNAL FLOW AUX SITOB 
coon 

TXOA = 2 my 2 = RXDB 
aD 

RXDA TXDB 

RTSA OCDB -. 

CTSA RTSB 

OCDA 


DTRA 20 oak —= 20 CTSB 


22 RI 


| 


| 


25 AL 


EIA INTERFACE LOOPBACK CABLE 
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A. GENERAL (Contd) 
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43 TELEPRINTER TEST ARRANGEMENT 


MANUAL 5834, 2-5 


B. 410382 DUAL EIA/NEUTRAL INTERFACE — TAU3 TROUBLESHOOTING 


Troubleshooting Guide for Current Interface 


QUESTION | YES | NO | 
- Does the Send Current increase Go to 2. Go to la. 
from 5 ma to maximum current 
when DTR J103-5 tums on, 0 V? 
. Is OV present at MLB12-11 : Check MLB10-12, MLB10-2, 
when is on? MLB11-4 and MLB12-11. 
. Is OV present at MLB9-8? ‘ Replace MLB9. 
. Is+12 V present at cathode . Check MLB7, Q6, CR7, CR8. 
of CR8? 
. Is 5 ma current present in Go to le. 
Send Loop? 
. Is+5 V present at MLB5-2? Check MLB85, Q4, Q5, Replace MLB9. 
CR3-CR5. 
2. Is data properly transmitted? Go to 3. Go to 2a. 
2a. Does MLB9-8 toggle when Check MLB6, Q3. Check MLB10-12, MLB12-11, 
¢) characters are sent? MLB9-8. 
. Iscurrent present in Receive Go to 4. Go to 3a. 
Loop? 
. Is forward voltage palarity Check MLB1, MLB2, Go to 3b. 
present at TB1+ and TB1-? Q1,CR1. 
. Is reverse voltage palarity Check MLB3, MLB4, External connection or loop 
|___ Presentat TBivand TBP? | Q2,CR2. |, WOtage problem: at TB1+ and TB1-? Q2, CR2. voltage problem. 
. Is RD (Receive Data) Go to 5. Go to 4a. 
J103-17 +5 V when forward 
current is present in Receive 
Loop? 
. IsMLB11-14 0 V when Go to 4b. Replace MLB2. 
forward current is present 
in Receive Loop? 
. IsMLB13-6 +5 V? Replace MLB12, MLB8. jab. IB MBre oN  — ___~_|. *ReplecoMUBI2, MLB. | Replace MLBIMUBIS. _ 4 MLB11, MLB13. 
5. Is RD J103-17 +5 V when Go to 6. 


reverse current is present 
in Receive Loop? 


5a. Is MLB11-7 0 V when Go to 5b. 
reverse current is present? 


| 

| 

| 

| 

| 

| 

| 

| 

|. 
e) 
3, 
8 
= 
Ss 
2 


ls. IsRDJ103-17+5Vwhen | Goto6 | Gotodla -° ‘| to 5a. : 
Replace MLB6, MLB13. 


5b. Is MLB13-6 +5 V? Replace MLB12, MLB8. 
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B. 410382 DUAL EIA/NEUTRAL INTERFACE — TAU3 TROUBLESHOOTING (Contd) 


Troubleshooting Guide for Current Interface (Contd) 


QUESTION | YES , NO é 


6. IsDSRJ103-15 +5 V when Go to 7. Go to 6a. 
forward Receive Current 
is present and ST1 is in the 
normal position? 


— DK |, A A cM SE womens ——— ee =e eee| 


6a. Is MLB13-2 +5 V? Go to 6b. Check MLB3-5, MLB1-5, 
MLB138:-8 through 13. 
6b. Is MLB13-1 +5 V? Check MLB18-3, Replace MLB8, MLB12. 
MLB12-8, MLB10-4. 


7. Is DSR J103-150V Go to 8. Go to Ta. 
when reverse receive 
current is present and 
ST1 is in the normal 
position? 


Is trouble present but Undefined Trouble - Review initial indication of 
not defined? Refer to Circuit trouble. 


Description and 
Diagrams, etc. 
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Troubleshooting Guide for RS-232 — EIA Interface, 


YES 


QUESTION 


Is DTR J105 pin 20 on (+12 V) 
when DTR J103 pin 5 is on 
0V? 


Check MLB10-2, MLB11-4, 
MLA8-8. 


Go to 2. 


Is DSR J103 pin 15 on Go to 3. Go to 2a. 
(0 V) when DSR J105 
pin 6 and DCD pin 8 
are on +12 V? 


SS I coe | ST | ce 2 a eS RR | Se | come 


Is MLB12-6 0 V? Go to 2b. 


—aae ee oe | ——e | 


. IsMLB13-2 +5 V? Check MLB13-3, Check MLB13-8 and 11, CR13, 
MLB12-8, MLB10-4. C39. 


Is CTS J103-12 0 V 
when J105-5 CTS is 
on +12 V? 


Go to 4. Replace MLB8. 


Check MLB10-12, MLB11-2, 
MLA8-3. 


Is data properly sent? 


Check MLB8-8, MLB12-3. 


Is data properly received? 


Review initial indication 
of trouble. 


Undefined Trouble — 
Refer to Circuit 
Descriptions and 
Diagrams, etc. 


Is trouble present but not 
defined? 
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410382 DUAL EIA/NEUTRAL INTERFACE — TAU8 TROUBLESHOOTING (Contd) 


410382 Terminal Auxiliary Unit — TAU3 Component La out 


(Issue 1B and 2A) 
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Component Identification and.Lead Designation 
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Semiconductor In-Circuit Static Forward Resistance 


COMPONENT RESISTANCE (Approx) COMPONENT RESISTANCE (Approx) 
CR1-CR6 28 Ohms MLB1-B3 1-2 60 Ohms 
CR7-CR12 30 Ohms 4-6 _ 50 Ohms 
5-6 40 Ohms 
LED 1-4 110 Ohms LED On 4-5 40 Ohms 
Q1-Q2 B-E 30 Ohms 
B-C 380 Ohms MLB2-B4 1-2 55 Ohms 
E-C 32 Ohms 4-6 , 50 Ohms 
5-6 40 Ohms 
4-5 40 Ohms 
Q3 B-E 30 Ohms 
B-C 30 Ohms 
E-C 60 Ohms MLB5 1-2 60 Ohms 
4-6 50 Ohms 
5-6 40 Ohms 
Q4 B-E 32 Ohms 4-5 70 Ohms 
B-C 32 Ohms 
E-C 40 Ohms 
5 MLB6 1-2 60 Ohms 
Q5 B-E 28 Ohms 4-6 : 50 Ohms 
B-C 28 Ohms 5-6 40 Ohms 
E-C 70 Ohms 4-5 30 Ohms 
Q6 B-E 30 Ohms 
B-C 30 Ohms 
E-C 100 Ohms 


Static Circuit Resistance — RX1 Scale (See Note) 


CONNECTOR TERMINAL « REFERENCE POINT RESISTANCE (Approx) 
LO HI 
J103-13 (+12 V) J103-9 (LogicGnd) 115 Ohms 10K Ohms 
J103-11 (-12 V) J103-9  (LogicGnd) Infinity Infinity 
J103-7 (+5 V) 25 Ohms 130 Ohms 


J103-9  (LogicGnd) 


Note: Take resistance reading, reverse meter leads and take second resistance reading. 
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Troubleshooting Guide . § 


eS sSNA 


QUESTION YES NO 


Does DATA indicator on Go to 2. Go to la. : 4 
opcon light in Loopback 
d 


ee ee ee re ee es ee ee 


Is Data Terminal Ready Go to 1b. Go to 1c. 
pin 20 Line Interface 
Is TTL Interface Data Go to 2. Go to 1d. 
Ready pin 15 on, 0 V? 6 
(Line Interface Data Set 
Ready pin 6, Clear to Send 
pin 5 and carrier Detect pin 
Check MLA10-3. Check MLA9-6. 
Check MLB5-6 Check CR1 and CR2. 


Check CR1 and CR2. 


ee ee eee Se ee Se ee | 


Is MLA3-2, 0 V? Check MLA1-11. Check MLA1-6 and 8. 
Check MLA3-3. Check MLA3-6. 


Are characters entered Go to 3. 
from the opcon printed 

in the Full Duplex 

Loopback mode? 


ee ee ee 


Are data signals present Go to 2c. Go to 2b. 

and correct on Send 

Data, Line Interface pin 2? 

Is O V present on MLA3-13? — Check MLA5-4, MLA 4-11 | Check MLA5-11, MLA9-3 
and MLB5-3. and MLB6-15. 


Are data signals present Go to 2d. Check MLA5-12, MLA7-11. 
MLA1-3 and MLB6-6. 


and correct at MLA7-4? 

Is O V present on MLA6-6? Check MLA7-6, MLA6-8, Check MLA5-10, MLA7-8, 
MLA5-8, MLA6-3, MLA5-6 | MLA9-3 and MLB6-15. 
and MLA7-3. 


3. Does auxiliary device Go to 4. Go to 3a. 
receive data properly? 


Is MLA4-4, +5 V in Go to 3b. Check MLA3-8. 
the Local mode? 

Is MLA4-9, +5 V in the Check MLB5-11, MLA4-6, | Check MLA5-4, 
Line mode? MLA4-8 and MLA6-11. 
Go to 3c. 
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3c. Is auxiliary receive Check MLB6-10 and 12,Q3,} Check MLA8-6 and 
device using current loops? MLB7, Q4 and CR5. MLB5-8. 
4. 


Go to 5. Go to 4a. 


Does auxiliary device 

send data properly? 
Are data signals present Check MLA6-6, MLA4-3 
and correct at MLA5-10? MLA6-3 and MLA7-3. 


et De ee eee 


Check MLA9-3, MLB6-15, 
MLB10, and CR6. 


Check MLB6-2, MLB6-4, Q1, 
MLB3, Q2 and CR4. 


Is data properly 
received by the line 
current device? 


6. Is data printed when sent Go to 7. Check MLA7-11, MLB6-6, 
from the line current send MLB1 and CR3. 
device? 


7. Is trouble present but not Undefined trouble — Review initial indication 


defined by Questions 1 refer to Circuit Descrip- of trouble. 
through 6? tions and Diagrams, etc. 
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C. 410754 TERMINAL AUXILIARY UNIT — TAU2 TROUBLESHOOTING (Contd) 
410754 Terminal Auxiliary Unit — TAU2 Component Layout 


el cate ASSEMBLY 
MEISE eg - . fis 253 iat 
FEE loo 4 480684 if 
“1° S 


Component Identification and Lead Designation 


CR1-CR6 Q2, Q4 Ql, Q3 


Cathode 
Collector 
Collector 
f Base 


Emitter 
Emitter 


1 
2 
3 
4 
5 
6 
7 
8 


COMPONENT RESISTANCE (Approx) COMPONENT RESISTANCE (Approx) 
CR1 32 Ohms MLB1 1-2 48 Ohms 
CR2 32 Ohms 4-6 48 Ohms 
CR3 35 Ohms - 5-6 - 40 Ohms 
CR4 32 Ohms 
CR5 32 Ohms MLB3 1-2 65 Ohms 
CR6 35 Ohms 4-6 48-75 Ohms 
5-6 40-48 Ohms 
Ql B-E 36 Ohms 
B-C 36 Ohms MLB7 1-2 65 Ohms 
4-6 48-75 Ohms 
Q2 B-E 32 Ohms 5-6 40-48 Ohms 
B-C 32 Ohms 
MLB101-2 48 Ohms 
Q3 B-E 36 Ohms 4-6 48 Ohms 
B-C 36 Ohms 5-6 40 Ohms 
Q4 B-E 32 Ohms 
B-C 32 Ohms 
Static Circuit Resistance — RX1 Scale (See Note) 
CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx) 
LO HI 
J301-7 (+5 V) J301-9 (Logic Grd) 28 Ohms 110 Ohms 
J301-13 (+12 V) J301-9 (Logic Grd) 8K Ohms Infinity 
J301-11 (-12 V) J301-9 (Logic Grd) Infinity Infinity 


Note: 


Semiconductor In-Circuit Static Forward Resistance 
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Take resistance reading, reverse meter leads and take second resistance reading. 
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D. 410755 TERMINAL AUXILIARY UNIT — TAU1 TROUBLESHOOTING 


Troubleshooting Guide 


| QUESTION YES NO 


Does DATA indicator on : ~ -|-Go to la. 
opcon light in Loopback a 


ere ee ee Se NY ee ey ee —_—_ euiemn ene cues cies ee SS Se ome 


ee ED GR SD RY SO ct See er ee cet ee A NS 


Is TTL interface Data Ready A Check MLA2-6. 

pin 15 on, 0 V? Check MLB1-3, 8 and 11. 
Check MLA1-8 and 11. 
(Line interface Data Set Ready 

pin 6, Clear to Send pin 5, and 

Carrier Detect pin 8 on, 0 V) 


Does printer respond properly é Check MLB2-3. 
to keyboard operation in Check MLB1-4. 
Loopback mode? Check MLA1-3. 


Is terminal used in current ; Go to 6. 
loop application? 


Is data properly sent? ‘ Check Transmit Current Loop 
circuit: MLA3-12 and 15, Q1, 
MLB4, Q2 and CR2. 


Is data properly received? j Check Receive Current Loop 
circuit: CR1, MLB38, MLA3-2 
and MLA1-3. 


Is trouble present but not Undefined trouble — Review initial indication 
defined? refer to Circuit Descrip- of trouble. 
tions and Diagrams, etc. 
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410755 Terminal Auxiliary Unit — TAU1 Component Layout 


NOT PRESENT ON ISSUE 1A AND 2A 


TM. 


TELETYPE 


@ 
419755 ASSEMBLY 
ISSUE cc755 


PRESENT ON ISSUE 1A AND 2A NOT PRESENT ON ISSUE 1A AND 2A 


Component Identification and Lead Designation 


CR1-CR4 Q2 Ql 
Cathode 


Collector Collector 


Emitter 


1 
2 
3 
4 
5 
6 
7 
8 


(Top View) 
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D. 410755 TERMINAL AUXILIARY UNIT — TAU1 TROUBLESHOOTING (Contd) 


Semiconductor In-Circuit Static Forward Resistance 4 
COMPONENT RESISTANCE (Aprox) COMPONENT RESISTANCE (Approx) 
CR1 35 Ohms MLB3 1-2 48 Ohms é 
- CR2 32 Ohms 4-6 48 Ohms 
CR3 32 Ohms 5-6 40 Ohms 
CR4 32 Ohms 
MLB4 1-2 65 Ohms 
Q1 B-E 36 Ohms 4-6 48-75 Ohms 
B-C 36 Ohms 5-6 40-48 Ohms 
Q2 B-E 32 Ohms 4 
B-C 32 Ohms 


Static Circuit Resistance — RX1 Scale (See Note) 


CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx) 
LO HI 
J301-7 (+5V) J301-9 (Logic Grd) 30Ohms 150 Ohms 
J301-13 (+12V) J301-9 (Logic Grd) 16K Ohms Infinity 
J301-11 (-12V) J301-9 (Logic Grd) Infinity Infinity 
Note: Take resistance reading, reverse meter leads and take second resistance reading. ) 
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E. 430900 ANSWER-BACK MODIFICATION KIT TROUBLESHOOTING 
410710 Answer-Back Circuit Card Troubleshooting 


Troubleshooting Guide 


Is answer-back message Go to 2. Goto la. 
generated under any condi- 
tions? 


Are characters entered from 
the keyboard printed in the 
Full Duplex Loopback mode? 
Are send data signals 
present and correct at MLB9-8? 
Are received data signals 
present and correct at 

MLB9-11? 
Is MLC7-8, +5 V when 
answer-back message is to 
be generated? 


ee eee eee eee ee 


— i i Cl A 


Check MLB9-8. 
Check MLB3. 
Check MLB9-11, MLC11-12, 
MLC6-10 and MLC6-13. 


— CK - — Er 


Check MLC10-6. Check MLB1-7, MLA2-6 
Check MLC7-8. and MLC1-8. 
Check MLA10. 
Check MLB11-3. 


eee ee Ce cme ee ee ee a 


ct ee ee ee ee 


Is the clock present and 
correct at ML10-10? 


coer eee re ee ee ee —— eee ee eC Ce rere ce ee ee 


Is MLC5-9, +5 V? Check MLB5-8 

Check MLC5-10 

Is pulse generated on Go to 1k. 

MLB3-23 when MLC10-13 

goes to +5 V? 
Is pulse generated on Check MLB4,MLC4and_ {Check MLC6-1, MLB5-3 and 
MLC5-2 when MLC7-3 ‘ 6, and MLC5-2. 

goes to 0 V? 


Check MLC12, MLB12, 
MLA13-6, MLC13-1, 

MLB11-11, MLB6-8 and 11 
SW5. 


Is answer-back message 
generated on auto-answer 
(SW5 closed)? 


Is answer-back message : Check ““ENQ”’ decoder circuit 
generated when ‘‘ENQ’’ check MLB3. 
is received? 
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E. 430900 ANSWER-BACK MODIFICATION KIT TROUBLESHOOTING (Contd) 


410710 Answer-Back Circuit Card Troubleshooting (Contd) 
Troubleshooting Guide (Contd) 


QUESTION 


Check “‘Here Is’ decoder 
circuit. 
Check MLB14. 


4. Is answer-back message 
generated when “‘Here Is” 
is sent from keyboard? 


Check MLC5-6, MLB5-11, 
MLB9-11 and SW4. 


5. Does answer-back message 
print when in Half Duplex 
mode (SW8 closed). 


Review initial indication 
of trouble. 


Undefined trouble — 
refer to Circuit Descrip- 
tions and Diagrams, etc. 


6. Is trouble present but 
not defined by Questions 
1 through 5? 


410710 Answer-Back Circuit Card Component Layout 


Not present on Issue 1A. 


Not part of circuit card. 


eR R00 
pea <r! 


"18S. 


p= 
a 
ho 
To 
bt 
FO 
Pr 
FO 
aha 
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Component Identification and Lead Designation 


MLA2 
MLA11-MLA13 
MLB2 
MLB5-MLB11 
MLB13 

MLC1 

MLC2 
MLC5-MLC7 
(Top View) MLC10 
MLC11 
MLC13 


(Top View) 


b(40) MLB3 
MLB14 


On nUWN fF WH 


(Top View) 


(Top View) 


Static Circuit Resistance — RX1 (See Note) 


CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx) 
LO HL 
J301A-7 (+5 V) J301A-9 (Logic Grd) 22 Ohms 65 Ohms 
J301A-13 (+12 V) J301A-9 (Logic Grd) Infinity Infinity 
J301A-11 (-12 V) J301A-9 (Logic Grd) Infinity Infinity 


Note: ‘Take resistance reading, reverse meter leads and take second resistance reading. 
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F. 430910 SELECTIVE CALLING MODIFICATION KIT TROUBLESHOOTING 


410718 Selective Calling Card Troubleshooting 


The Selective Calling Unit (SCU):must be coded with two answer-back characters (Option 448b), the 
others must be factory optioned (SP B2 switches 1, 2 and 4 OFF and switch 3 ON). Refer to Specification 


50962S. 
Troubleshooting Guide 


QUESTION 


1. After power up, is negative AB 
Go to 5. 


Check Option 448b. 
Check MLA2. 
Check MLC2. 
Check MLB3. 


generated after receipt of ETX 
character? 


Check MLA2. 
Check MLC2. 
Check MLB3. 


Is positive AB generated after 
receipt of EOT character? 


3. With cover raised, is negative Check strap on logic 
AB generated after receipt of card. 
EOT? Check MLA5. 


Check MLB3. 


Check CDC Coding on 
SCU. 


Is station selected after receipt 
of EOT and CDC character? 


(TERM READY key flashes on Check MLA4. 
and DATA key blinks off and Check MLG4, MLC5 
then on steady ). and MLC6. 

Check MLB3. 


Is received message printed with- 
out error? 


Check MLB3. 
Check MLB3. 


Go to 8. 


Check MLB3. 


Is error flag set after receipt of 
message with parity error? 


7. Does printing occur while in 
Interrupt mode? 


8. Can error flag be set by sending Go to 9. Check MLB3. 
at wrong speed? 


Can error flag be cleared by Check MLB3. 
receipt of EOT? 
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10. Is station blind to CDC in Go to 11. Check MLB3. 
Passive mode? (No AB sent.) 


11. Is positive AB sent after Go to 12. Check group CDC 


receipt of Group CDC? coding. 

Check MLA4. 
Check MLC4, MLC5 
and MLC6. 

Check MLB3. 


12. Is positive AB sent after receipt Go to 138. Check Broadcast CDC 
of Broadcast CDC? coding. 
Check MLA5. 
Check MLC4, MLC5 
and MLC6. 


Check MLB3. 


Is trouble present but not defined Undefined trouble — Refer Review initial indica- 
by questions 1 through 12. to Circuit Descriptions, tion of trouble. 


Diagrams, etc, 
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F. 430910 SELECTIVE CALLING MODIFICATION KIT TROUBLESHOOTING (Contd) 


410718 Selective Calling Unit Circuit Card Component Layout é@ 

aD an = 

N08 srg © 7 
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Component Identification and Lead Designation 


(1) § b(40) MLB3 


Mn DUN fF Wh 


(Top View) 


(20) § P (21) (Top View) 


(Top View) 


Static Circuit Resistance — RX1 Scale (See Note) 


CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx) 

LO HL 4 

J301A-7 (+5 V) J301A-9 (Logic Grd) 28 Ohms 110Ohms @ 
J301A-13 (+12 V) J301A-9 (Logic Grd) Infinity Infinity 
J301A-11 (-12 V) J301A-9 (Logic Grd) Infinity Infinity 


Note: Take resistance reading, reverse meter leads and take second resistance reading. 


General 
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G,_411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 


The controller assemblies used in the Buffered 42 and 43 Teleprinters are Z80 microprocessor based. 


Limited repair of these controllers can be performed using the LED indicator and the SPA7 switches in 
the Self-Test mode and WDP 0552. In depth shop level repair using a Z80 In-Circuit-Emulator, WDP 0552, 
and Shop Manual 478 should be performed by properly trained service personnel to isolate troubles not 


covered in this manual. 


The SPA7 switches common to all these controllers function as follows when the self-test switch is 
depressed: (refer to the Controller Self-Test Flow Chart on Page 2-28). 


(1) Early design controllers (410761 circuit card Issue 8A or earlier) with a part number other than 


Switch 1 — 


Switch 2 — 


Switch 3 — 
Switch 4 — 


412418 or later in the MLA7 firmware EPROM location. 


determines if switches 4, 3 and 2 will affect self-test routine. 


determines if the EIA Loopback Test will be performed. EIA loopback cable must 
be present to perform test successfully. (Refer to 2-2.) 


determines if the Applications Program Card Test will be performed. 


determines if the SSI Test will be performed. 


(2) Late design controllers (410761 circuit card Issue 9A or later) with Part Number 412413 MLA7 
firmware EPROM or later. 


Switch 1 — 
Switch 2 — 


Switch 3 — 


Switch 4 — 


determines if switch 4 will affect self-test routine (see Note). 
not used - EIA Loopback Test cannot be performed. 


not used - If Applications Program Card is present, test will be performed — if 
Applications Program Card is not present, test will not be performed. 


determines if the SSI Test will be performed. 


Note: If switch 1 is ON, theself-test switch is not depressed, the Applications Program Card not present 
and power is turned ON, the teleprinter will enter the Typewriter mode. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 


Self-Test Description for all Fully Assembled Controllers (All Switches ON) Issue 5A through 10A 


With all SPA7 switches ON and the self-test switch depressed, the controller will function as follows: 


(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2-second 
then turn ON. 


(2) The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success- 
fully completed. 


(3) The LED will flash two times when the second RAM Test is successfully completed. 
(4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 
(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 


(6) The LED will flash six times when the CTC, SIO, SSI and Applications Program Card Test are 
successfully completed. 


(7) The LED will then: 
(a) Flash once more and turn OFF (411904 controller with 411959 Applications Program Card). 


(b) Turn ON (all other controllers). 


SELF-TEST TABLE 1 


STEP 1 2 3 4 5 6 
LED TURNS OFF FOR FLASHES FLASHES | FLASHES | FLASHES | FLASHES FLASHES ONCE 
1/2SECOND THEN| 2 TIMES 2 TIMES 2 TIMES 2 TIMES 6 TIMES MORE OR 
TURNS ON TURNS ON 
TEST START UP FIRMWARE RAM CMOS CMOS CTC, SIO, | END OF SELF- 
ROUTINE EPROM AND SSI, APPLI- TEST 
RAM CATIONS 
PROGRAM 


CARD 
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Self-Test Peseription (Early Design Controllers (410761 circuit card Issue 5A through 8A) Applications 
rogram Card Not Present) 


With SPA7 switches 1 and 3 OFF and 2 and 4 optional, the Applications Program Card not present and 
the self-test switch depressed, the controller will function as follows: 


(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2-second 
then turn ON. 


(2) The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success- 
fully completed. 


(3) The LED will flash two times when the second RAM Test is successfully completed. 

(4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 
(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 
(6) The CTC and SIO Tests will be performed. 

(7) If SPA7 switch 4 is ON the SSI Test will be performed. 

(8) Since SPA7 switch 3 if OFF, the Applications Program Card Test is skipped. 


(9) If SPA7 switch 2 is ON, the EIA Loopback Test will be performed. (EIA interface loopback cable 
must be present. Refer to 2-2.) 


(10) The LED will flash six times when the CTS, SIO and optional SSI and EIA Loopback Tests are 
successfully completed. 


(11) The LED will then flash 10 or 21 times then turn ON. 


SELF-TEST TABLE 2 


TURNS OFF FOR 
1/2 SECOND aoe 


FLASHES FLASHES | FLASHES amt FLASH 6 TIMES FLASHES ONCE | FLASHES 10 OR 
2 TIMES 2TIMES |2 TIMES 2 TIMES IF STEPS 6, 7,8 E OR 21 TIMES THEN 
TURNS O! AND 9 PASSED. TOANS ON TURNS ON 
START UP ca RAM CMOS CMOS FUNCTION OF 
ROUTINE sayin AND S10 Oo SPATS APPLICATIONS LOOPRACK* SELF a TEST 
ISON | PROGRAM IF SPA7-2 
CARD TEST IS ON 


FIRMWARE 
*EIA interface loopback cable must be present to successfully complete test. 


EPROM 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 


Self-Test Description (Late Design Controllers (410761 circuit card Issue 9A and 10A) Applications 
Program Card Not Present) 


With SPA7 switches 1, 2 and 3 OFF and 4 ON, the Applications Program Card not present and the self- 
test switch depressed, the controller will function as follows: 


(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2 second 
then turn ON. 


(2) The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success- 
fully completed. 


(3) The LED will flash two times when the second RAM Test is successfully completed. 

(4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 
(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 
(6) The LED will flash six times when the CTC, SIO and SSI Tests are successfully completed. 


(7) The LED will then flash 10 or 21 times then turn ON. 


SELF-TEST TABLE 3 


4 5 6 7 


2 


FLASHES 10 
OR 21 TIMES THEN 
TURNS ON 


FLASHES 
2 TIMES 


TURNS OFF FOR 
1/2 SECOND THEN 
TURNS ON 


MORE OR 
TURNS ON 


START UP FIRMWARE RAM CMOS CMOS END OF FUNCTION OF 
ROUTINE EPROM AND SIO SELF-TEST FIRMWARE 
RAM SSI* EPROM 


*The SSI Test will be bypassed in SPA7 switch 4 is OFF. 
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NOTES: 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 


Cgntroller Self-Test Flow Chart 


POWER 
TURN ON 


YES 
TEST PASSED 


PERFORM 
2nd CMOS RAM 
TEST 


FLASH LED 
© 


ENTER 
TYPEWRITER 
MODE 
TURN 


LED OFF 
(If ON) 


DELAY 
1 SECOND 


SELF-TEST 
SWITCH 
DEPRESSED 


Is 
APPLICATIONS 
PROGRAM CARD 
PRESENT 


TURN LED 
OFF (If ON) 


DELAY 
1/2 SECOND 


FLASH LED 
10 OR 21 TIMES 
TURN LED ON* 


SELF-TEST 
SWITCH 
ey ._ DEPRESSED 
FIRMWARE 

EPROM TEST 


NO 


NORMAL 
OPERATION* 
TURN = 


LED OFF 


TEST PASSED 


PERFORM 
1st RAM TEST 
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*411904 controllers with 411959 applications 
program card, LED flashes once then turns OFF 
for normal operation. All other controllers turn 
LED ON for normal operation at end of test. 


FLASH LED 
2 TIMES 


IS MLC7 
412413 
OR LATER 


PERFORM 
APPLICATIONS 
PROGRAM 
TEST 


IS 
APPLICATIONS 

PROGRAM CARD 
PRESENT 


PERFORM 
APPLICATIONS 
PROGRAM 

TEST 


OPTION 
SWITCH 2 
ON 


TEST PASSED 


PERFORM 
EIA LOOPBACK 
TEST 


PERFORM 
APPLICATIONS 
PROGRAM 
TEST 


IS MLC7 
412413 
OR LATER 


TEST PASSED 


Is 
APPLICATIONS 
PROGRAM CARD 
PRESENT 


Note: This flow chart covers controllers with 
circuit card 410761 Issue 5A through 10A only. 
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G.__411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 


Brief Troubleshooting Guide (Self-Test) (Refer to Page 2-28 and 2-29.) 


NO YES 


QUESTION 


Does LED turn OFF (if not already} Replace MLC4 (750 card),| Go to 2. 
off) then turn ON when self-test. check clock circuits and 


switch is depressed? Z80 control circuits using 
WDP 0552. 
Go to 10. 
Does LED fail to flash two times Go to 8. Replace MLC7 (761 card). 
at end of first RAM Test? 
Check firmware and RAM 
control circuits using 
WDP 0552. 
Go to 10. 
3. Does LED fail to flash two times Go to 4. Check RAM circuitry using 
at end of second RAM Test? WDP 0552. 
Go to 10. 
4. Does LED fail to flash two times Go to 5. Replace MLC5, MLC6 (761 
at end of first CMOS RAM Test? card). 
Check CMOS RAM control 
circuitry using WDP 0552. 
Go to 10. 
5. Does LED fail to flash two times Go to 6. Replace MLC5, MLC6 (761 
at end of second CMOS RAM card). 
Test? 
Check CMOS RAM control 
circuitry using WDP 0552. 
Go to 10. 
Does LED fail to flash six times Go to 9. Go to 7. 
at end of CTC, SIO, SSI and 
Applications Program Test? 
Remove Applications Program Replace Applications Go to 8. 
Card, operate SPAT - 1, 2 and Program Card. 


3 OFF and 4 ON. Repeat Self- 
Test. 


Does LED now fail to flash six 
times at end of CTC, SIO and 
SSI Test? 


Operate SPA7 - 4 OFF. Repeat Replace MLB5 (750 card).| Replace MLD5,MLA4 (750 


Self-Test. card). 
Does LED now fail to flash six Check CTC and SIO circuitry 
times at end of CTC and SIO using WDP 0552. 


Test? Go to 10. 
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® QUESTION NO 


9. Late Design Controllers (410761 
PE Circuit Card Issue 9A or greater) 


Replace MLA4 (750 card). 


— Remove MLC7* and place 
Early Design EPROM TP part no. 
404999, 407551 or 404992 

into MLC7 socket. 


Operate SPA7 - 1 and 3OFF, 
and 2 and 4 ON. Place loop- 


back cable on controller Check SIO and EIA inter- 
interface connectors. Replace MLC7 if face circuitry using WDP 0552. 
S Repeat Self-Test. removed in 9. Replace MLC7 if removed in 9. 

Does LED now fail to flash Go to 10. Go to 10. 

six times at end of EIA Loop- 

back Test? 

10. Is trouble present but not defined Review initial indications Refer to WDP 0552 or Shop 
or corrected in 1-9? of trouble. Manual 478 and WDP 0552. 


*Late design MLC7 EPROMsdo not contain self-test routine for EIA Loopback Test. By temporarily 
placing an early design MLC7 EPROM into MLC7 socket, this EIA Loopback Test may be performed. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 


Circuit Card Component Layout 
410750 Circuit Card Assembly 


o- 


et LT ae 
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410761 Circuit Card Assembly 


37 


10 


Note: MLA4, MLB5, MLC4 and MLD5 on 410750 Circuit Card Assembly are the only components 
specified in the Brief Troubleshooting Guide. 


MLC5, MLC6, MLC7 on 410761 Circuit Card Assembly are the only components specified in the Brief 
Troubleshooting Guide. 
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H. 410231, 410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 


General 


The controller assemblies used in the Basic 42 and 43 Teleprinter are 280 microprocessor based. Limited 
B repair of these controllers can be performed using the LED indicator in the self-test mode and WDP 0558. 


Self-Test Description 


(1) With the PRINTER TEST (Model 43) HERE IS or SEARCH (Model 42) key depressed on SPD4- 
SW2 (Printer Logic Card) in the ON position and Teleprinter Power Switch operated from OFF to 
ON the controller LED and keyboard ALARM lamp will turn on. 


(2) The LED will flash two times when the FIRMWARE and APPLICATIONS PROGRAM EPROMs 
and RAM Tests are successfully completed. 


| (3) The LED will flash two times when the first CMOS RAM Test is successfully completed. 
(4) The LED will flash two times when the second CMOS RAM Test is successfully completed. 


(5) The LED will flash six times when the CTC, SIO and USART Tests are successfully completed. 
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H, 410231, 410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 
(Contd) 


SELF-TEST TABLE 

srep | 1 | 2 | 38 | 4 | 5 | 
Tums Flashes Flashes Flashes Flashes 
LED On 2 Times 2 Times 2 Times 6 Times 


TEST Start Up Firmware & Applications CMOS CMOS CTC, SIO 
Routine EPROM & RAM USART 


POWER 
TURN ON 


PRINTER 
LOGIC CARD 
OPTION SWITCH 
20N 


YES 


NO 


KEYBOARD 
PRINTER TEST 


SEARCH KEY 
DEPRESSED 


YES 


PERFORM EPROM 


TEST 


PERFORM 1ST 


CMOS RAM TEST 


(2) 


FLASH LED 
2 TIMES 


YES 


NO 


PERFORM RAM 


TEST 


YES 


NO 


TURN LED 
OFF 


NO 


PEFORM 2ND 


CMOS RAM TEST 


YES 


PERFORM CTC 
TEST 


TURN 
LED OFF 


YES 


PERFORM USART 


TEST 


PERFORM SIO 


TEST 


NO 
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H. 410231, 410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 
(Contd) 


QUESTION 


Does LED turn ON when 
power is turned on? 


Does LED fail to flash two 
times at end of EPROM 
and RAM Test? 


Does LED fail to flash two 
times at end of first CMOS 
RAM Test or second CMOS 
RAM Test? 


Does LED fail to flash six 
times at end of CTC, SIO, 
and USART Test? 


Is trouble present but not 
defined or corrected in 
1-4? 


Brief Troubleshooting Guide (Self-Test) (Refer to Page 2-28 and 2-29) 


NO 


Replace MLB8. 

Check clock circuits and 
Z80 CPU control circuits 
using WDP 0558. 


Go to 3. 


Review initial indi- 
cation of trouble. 


Replace EPROM - MLAS, 
MLC5, MLCG6 if present. 


Check EPROM and RAM 
control circuits using 
WDP 0553. 


Replace RAM - MLB4, MLD4 


(231 and 232 cards) 
MLC5, MLC6 (241 card). 


Replace MLC1 and MLC2. 


Check CMOS control circuitry 
using WDP 0553. 


Check CTC, SIO and USART 
circuitry using WDP 0553. 


Refer to WDP 0553. 
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PART 3—CIRCUIT DESCRIPTIONS AND DIAGRAMS 
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A. GENERAL 


This part provides circuit descriptions and combined schematic and troubleshooting circuit diagrams for 
interfaces used in and with 42/43 Terminals. 


Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num- 
ber with the letters ““TP” (ie, TP410055). 


Waveforms and voltage levels are shown on the diagrams wherever possible to aid in troubleshooting and 
understanding of the circuit theory. Circuit descriptions refer to coordinates on the schematic, ie, (C2) to 
locate the circuit being described. 


For additional troubleshooting information associated with these circuit drawings, refer to PART 2 — 
TROUBLESHOOTING which includes: 


¢ Troubleshooting charts. 
e Tables for dynamic and static VOM measurements. 
* Illustrated layouts of circuits and physical location of component and connector leads. 


For part number identification of components and unit codes shown on circuit diagrams refer to 
PART 4— PARTS. 


Most numbers shown on various leads, components and connectors on the circuit drawings are not actu- 
ally marked on the equipment. They are required for identification purposes when referring to other parts 
of the manual. 


The circuit diagrams in this part (with added information on circuit layouts and physical location of com- 
ponent leads from PART 2) are also available as a separate package of diagrams with each major compo- 
nent on a single sheet. The package of diagrams can be ordered from Teletype Corporation as Circuit 
Diagrams Manual 385. 


B. CIRCUIT DESCRIPTIONS 
410754 TERMINAL AUXILIARY UNIT — TAU2 


1. Local Mode Operation 


With Terminal Ready off, J301-5 (D1) the input ot MLA5-3 is +5 V which disables gates MLA4-11 (D6) 
and MLA4-8 (E4). Data Terminal Ready J302-20 (E8) is held off via EIA drives MLB5-6. With DTR off, 
the data set holds the Receive Data lead J302-3 (E8) in the marking state. 


With TR off, MLA4-6 (E4) is enabled, allowing data to be transmitted from the keyboard to an auxiliary 
receiving device via RDA J303-3 (G4). 


With TR off, MLA4-3 (E1) is enabled allowing data to be received from a local auxiliary send device via 
J303-2 (G3) and subsequently forwarded to the printer via the RD lead J301-17 (F1). Also data can be 
transmitted from the auxiliary sender to the printer and an auxiliary receiver. MLA3-11 couples the data 
to the auxiliary RD lead. 


Apply a ground signal to the printer ON/OFF lead, J303-17 (G2) results in a MARK hold on the RD 
lead J301-17. 


The Characters-Per-Second output from the terminal J301-4 (F1) provides a means of changing the opera- 
ting speed of the auxiliary devices. The signal is derived from the printer CPS switch. 


a 


& 


a 
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2. On-Line Mode Operation 


With TR on. 0 V gates MLA4-11 (D6), MLA4-8 (F4) and MLA6-8 (E2) are enabled. With DTR on to the 
data set a line connection can be made. When the data set handshaking is completed, the inputs; Data Set 
Ready J302-6 (E8), Clear to Send J302-5 (F8) and Carrier Detect J302-8 (F8) will all be on causing TAU 
Ready to turn on, thus allowing the terminal to send and receive data from the line. 


From an EIA standpoint the auxiliary interface looks like a data set to an auxiliary device. The auxiliary 
device controls the DTR lead by applying a signal to MLAQ9-4 (G4) which when on permits a low signal on 
MLA10-3 (E6). The DTR signal to the data set is modulated through this OR gate. MLA7-6 is biased to 
provide an “ON” condition to MLA10-2 to satisfy an open circuit condition. 


A TR or Auxiliary DTR off signal presents a high to MLB5-4 resulting in DTR going off to the data set. 


When operating on-line, the duplex signal input J301-14 (F1) enables or disables MLA6-6 (E3). In the Full 
Duplex mode MLA6-46 is held low and the data from the auxiliary send device is inhibited from the printer 
and the auxiliary receive device. 


3. Current Interface 


The characteristics of the Line and Auxiliary 20/60 mA current Send and Receive Interfaces are like the 
TAU1 interfaces. Refer to the TAU1 Circuit Description and Digaram. Optical isolators MLB3 and MLB1 
comprise the auxiliary transmitting and receiving current interface respectively. 


P302 pins 4, 5, 6 and 8 must be strapped when using 20/60 mA current interface at the line connector. 
Pin 3 must be strapped to pin 4 when using RCI interface at the line connector. P3038 pins 2 and 8 must be 
strapped when using RCI auxiliary current interface. 


410755 TERMINAL AUXILIARY UNIT — TAU1 


1. EIA Line Operation 


When Terminal Ready J301-5 (B1) is 0 V, Data Terminal Ready J302-20 (B8) is +12 V, permitting line 
operation. When the data set handshaking is completed, the inputs; Data Set Ready J302-6, Clear to Send 
J302-5 and Carrier Detect J302-8 (D8) will be +12 V causing TAU ready J301-15 (D1) to turn on, 0 V, 
thus allowing the terminal to send and receive data from the line. 


The Send Data lead J301-19 (B1) is pulled to +5 V via R2. When a space is being transmitted this lead goes 
to 0 V; EIA driver MLB2-3 (C8) then presents +12 V on the Send Data lead J302-2 (C8). The Receive 

Data lead J302-3 (E8) gpes tp +12 V when a space is received. MLB1-6 goes to 0 V and is gated with 
MLA-1 (E2) and presents 0 V to the Receive Data lead J301-17 (E1). 


The Analog Loop lead J301-3 (D1) is 0 V in the Analog Loop mode. This signal drives MLB2-6 to +12 V 
turning on Analog Loop J302-25 (D8) and also turns on Tab Ready J301-15. 


Capacitor C6, C8 and C9 prevent the maximum instantaneous voltage change from exceeding 30 volts/ 
microseconds. 


Diodes CR3 and CR4 protect the EIA driver from overheating if all four EIA outputs are shorted to 
+15 volts while the power to the driver is off. 
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B. CIRCUIT DESCRIPTIONS (Contd) 
410755 TERMINAL AUXILIARY UNIT — TAU1 (Contd) 
2. Transmit Current Interface 


The send circuitry converts a Mark (Hi) and a Space (Lo) signal to a current-no current interface by 
switching the optical isolator light emitting diode (LED) through transistor Q1 (C3). 


The LED controls the optical photo transistor which in turn drives transistor Q2 (C5). With the optical 
isolator off, Q2 is off, therefore no current flows in the loop between pins J302-14 and 13 (B8). A no 
current condition constitutes a Space. 


When the LED is switched ONthe optical transistor is turned on supplying base drive to Q2 which in turn 
switches on. Current flows in the loop constituting a Mark. 


The current must be supplied from an adjustable 20 to 60 mA external current source at 12 V to 125 V 
open circuit. The positive side of the line must be connected to J302-14 and the negative side to J302-13. 
The 150 V zener diode, CR2, protects Q2 from transient line voltages. 


38. Receive Current Interface 


When no current is flowing in the receive current interface J302-16 and 15 (F8), the LED MLB3-1 is off. 
The optical transistor is off and +5 V is applied to CMOS inverter MLA3-3 representing a Space. 


With the current flowing in the receive current loop, the LED is turned on which causes the optical 
transistor to turn on, thus applying 0 V to CMOS inverter MLA3-3 representing a Mark. Diode CR1 
protects the optical LED and resistor R8 limits the voltage applied across the diode. 


P302 pins 4, 5, 6 and 8 must be strapped when using the current loop. Pin 3 must be strapped to pin 4 
when using the receive current interface. 


410710 ANSWER-BACK CIRCUIT CARD 
1. Power Turn On 


On power turn on MLB1 (D10) provides a 12 millisecond power on reset pulse; MLB1-7 goes low, MLA2-6 
goes high. MLC1-8 (D11) goes low and resets latches MLC10-4 (F9) and MLB6-1 (C7). After power on 
reset, the TBMT lead MLB3-22 (E5) is high and the counter MLB4, MLC4 (D1) is reset. 


2. System Clock 


The clock circuit consists of a programmable bit rate generator MLA10 (D7), crystal, R21, C18 and C19. 
The output of the bit rate generator MLA10-10 is 300 baud or 110 baud depending on the position of the 
CPS keyswitch on the printer keyboard. Actual output frequency = 16 times the baud rate. 


3. Manual Initiation 


Operation of the ““V — HERE IS” key on the printer keyboard while the control key is held depressed 
causes the generation of the SYN character. From the SD lead J301A-19 (F1) this character is fed to 

the Receiver Serial Input MLB14-20 (C10). This UART converts serial data to parallel data and sends the 
parallel data to the “Here Is” decoder. When a SYN character is detected NAND gate MLA12-8 (A10) 
goes low. If the ‘“‘Here Is” option switch (SPA5-SW7) is set in the ON position, the low generated is ac 
coupled to set that latch MLC7-8, MLC10-6 (F8). 


ee ee, ed 
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MLC7-8 goes high and enables the counter MLB4-1, MLC4-1 (D1), triggers the 24 millisecond one shot 
MLC9 (F7) and through two gate delays provides a high on MLC10-10 (F10). MLB9-2 (F10) is high 
because the transmit buffer is empty. After the 24 millisecond delay MLB9-1 goes high. This puts a high 
on MLC10-1 and 2 (C1) which generates a one microsecond negative going pulse on the Transmit Data 
strobe lead of the UART MLB3-23. The data DO-D6 at the first address of the PROM MLA4 (D3) gets 
loaded into the transmit buffer and MLB3-22 (E5) goes low. This puts a low on MLC6-3 (C8) and a high 
on MLB5-4 and 5 (D8) and a one microsecond positive going pulse on MLB4-2 and MLC4-2 (D1). This 
advances the counter to address one. The data in the transmit buffer gets shifted to the output holding 
register to be transmitted serially. 


When this happens, the transmit buffer is empty and MLB3-23 (D5) gets strobed again and takes the data 
at the second address and loads it in the transmit buffer. Meanwhile, the UART is being clocked at the 
selected speed and data is being sent out serially on the TSO lead of the UART MLB2-25 (D5). This 
sequence of TBMT going high and low continues to advance the counter and strobe the UART until a 
control bit (low) is detected on MLA4-9 (D4) which sets the latch MLB6-6, MLB6-3 (C7) and prevents 
the counter from advancing further and also prevents the UART from being strobed. At the same time 
MLB6-3 is gated with TBMT and transmitter end of character MLB3-24 (E5). When all the characters of 
the answer-back are transmitted out, MLC7-6 (D8) goes low which causes MLC6-4 to go low and triggers 
MLBI1 (D9) to reset the answer-back circuit. 


The answer-back message is gated with the Half/Full Duplex lead and if the local copy switch SPA5-SW4 
is on and if the set is in the Half-Duplex mode, a local copy of the answer-back will be obtained. In order 
to prevent any garbling of the local copy of the answer-back in the Analog Loop mode the RD lead is 
blinded during the time the answer-back message is being transmitted. 


4, Automatic Answering 


SPA5-SW6 must be set ON with sets equipped with a TDU. Where the set is placed in the Auto Answer 
mode, Terminal Ready J301A-5 (F1) is activated. This triggers the six second timer MLC12 (E8) and 


MLC12-3 goes high for six seconds and then goes back low. 


If the automatic answer-back switch SPA5-SW5 is optioned on, when the calling station goes from the 
Local to the Data mode, Terminal Ready and TAU/TDU Ready turn on and both the six second MLC12 
(E8) and one second MLB12 (E10) timers get triggered and prevent the calling station from triggering 
its own answer-back. 


Since the TAU/TDU ready lead has been activated, the answering stations one second timer gets triggered 
MLB12-2 (E10). At the end of one second MLB11-11 (G10) goes from low to high. A one millisecond 
negative going pulse on MLC7-12 sets the latch which in turn starts the answer-back sequence. 


SPA5-SW6 must be set OFF with sets not equipped with a TDU. If the automatic answer-back switch 
SPA5-SW5 is optioned on when the calling station goes from Auto Answer to the Data mode, TAU/TDU 
Ready gets activated and the one second timer gets activated. This puts a high on MLB12-3 for one second 
and a high on MLB11-13. MLB11-12 is low and therefore the calling station does not trip its own answer- 
back. 


At the answering station at the end of the ring, MLD12-2 (G8) gets triggered and MLD12-3 goes high for 
six seconds. This puts a high on MLB11-12, When TAU/TDU Ready turns on MLB12-3 goes high for one 
second. At the end of one second, MLB11-11 goes from low to high and sets the answer-back latch and 
starts the answer-back sequence. 


The Request-to-Send auxiliary connection P301A-10 (F6) from the TAU2 card provides blinding of the 
ENQ detection circuit so that the answer-back is not tripped by an ENQ that appears in a tape being sent 
by the auxiliary reader. If SPA5-SW3 is ON and whenever the RTS (AUX) lead goes high and the set is in 
the Half-Duplex mode, MLC1-6 (F2) will be held marking and an ENQ from the RT set will not trip the 
answer-back. However, if an ENQ is received from the line, RTS (AUY ) will be low and allow the detec- 
tion of the ENQ and trip the answer-back. 
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' B. CIRCUIT DESCRIPTIONS (Contd) 
410710 ANSWER-BACK CIRCUIT CARD (Contd) 
5. Response to ENQ 
Upon receipt of an “ENQ”, MLC1-6 sends it to MLB3-20 (D5). The serial data is converted to parallel 
data D1-D7 and sent to the ENQ decoder. When an ENQ is decoded, MLC2-8 (A7) goes low and if SPA5- 
SW8 is set ON, the answer-back latch gets set which starts the answer-back sequence. 
410718 SELECTIVE CALLING CIRCUIT CARD 
1. Power Tum On 


After power up, the SCU enters the Passive mode. The Terminal Ready flag (TR) will be set and the RO is 
disconnected from the line. 


2. Description of Terminal I/O Leads (Connector J301) 
The following leads provide logic card to SCU interfacing: 
Terminal Ready — (TR from terminal, pin 5) TR is ON (0 Volts) to MLAS, pin 11. 


Interlock Switch — (ISW from terminal, pin 20) The interlock switch is closed (0 V) when the printer 
cover is closed and goes to +5 V when the printer cover is open. The voltage is applied to MLAS, pin 12. 


TAU Ready — (DR to terminal pin 15) ON (0 V) when Data Set Ready, Carrier Detect and Clear to Send 
signals from data set are ON. 


Receive Data — (RD to terminal pin 17) Serial binary data appears on this lead from the data set only 
after the SCU has received a CDC, sent a positive response and received an STX character. 


3. Description of Line I/O Leads (Connector J302) 

The following leads provide SCU to line interfacing: 

Transmitted Data — (TD From SCU PIN 2) Serial binary data is transmitted to the data set over this lead 
from the SCU answer-back at the selected baud rate. In the idle condition, the signal is “MARK” hold to 
the data set. 

Receive Data — (RD To SCU PIN 3) Serial binary data. is received on this lead from the associated data set 
at a specific baud rate corresponding to mark-space signals serially transmitted from a remote Terminal 
via a data set. 

Request To Send — (RTS From SCU PIN 4) A signal to the data set that when ‘‘ON”’ conditions it to 
transmit carrier and must remain on during the send interval. The RTS lead goes ‘‘ON”’ approximately 
500 ms before the answer-back is transmitted. 


Clear To Send — (CTS From SCU PIN 5) A signal derived in the data set that when in the ““ON” condi- 
tion indicates the data set is ready to transmit data. 


Data Set Ready — (DSR To SCU PIN 6) A signal from the data set that when ‘‘ON” indicates the data set 
is connected to the communication channel. 


Data Carrier Detect — (CD To SCU PIN 8) This signal goes ‘‘ON”’ when the data set is in the Data Mode 
and it has detected data carrier. When ““OFF” the receive data lead is in the “MARK” hold condition. 


Data Terminal Ready — (DTR From SCU PIN 20) This lead is conditioned on at all times. 
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4. SCU Operation 


Serial data is received at J302 pin 3, through the voltage divider R10, R11 and into pin 33 (RD) of MLB3. 
The serial data is converted to parallel data on MLB3 pins 4 through 7 (RD7—RD1). MLC5 and MLC6 
decode bits 1, 2, 3 and 4 of the ASCII code and their sixteen outputs are row zero through fifteen (RWO— 
RW15). MLC4 decodes bits 5, 6 and 7 of the ASCII code and the eight outputs are columns zero through 
seven, (CO-C7). MLA4 and MLAS contain the six 2-input NOR gates that decode the column and row of 
any ASCII character programmed. The characters programmed appear on the output of the NOR gates 

as a positive pulse (150 to 200 microseconds wide) when the CDC characters received match the charac- 
ters programmed. 


J301 pin 5 TR lead is low when the RO is ready to receive. J301 pin 20 interlock lead is low when the RO 
cover is closed. These two low signals are applied to NOR gate MLA5 pins 11 and 12, the output on 
MLAS pin 18 is high to MLB pin 13. J301 pin 15 is the TAU ready lead and is low when the line EIA 
interface is satisfied. This low from MLB3 pin 12 causes the RO to go to the Data mode. 


Switch packs SPA1 and SPC1 are used to program the two answer-back characters. SPA1 is used for the 
first character and SPC1 is used for the second character. SW1 — SW7 correspond to bit 1 — bit 7 on both 
switches and a Mark corresponds to the switches being off. SPA1 and SPC1 are connected to the input of 
two multiplexers (MLA2, MLC2) and resistor pack RPB1 is used for pullups. The outputs of MLA2 and 
MLC2 are connected to the input of MLB3 pins 22-28. Pin 29 of MLB3 is an I/O signal that does the 
following: When SW4 is OFF, the signal acts as an output and when it is low the first character of the 
answer-back is selected, then it goes high to select the second character of the answer-back. When SW4 is 
ON, pin 29 acts as an input lead. The first programmed character of the answer-back is sent plus the char- 
acter ACK which is internally programmed in the MOS pack. The answer-back characters are serially trans- 
mitted by pin 35 of MLB3. Pin 34 of MLB3 is the Request to Send lead which controls carrier of the data 
set. When a CDC is recognized by MLB3, RTS goes high immediately and stays high for 700 ms. The two 
answer-back characters are transmitted after RTS has been high for 490 ms. 


Switch Pack SPB2 contains four option switches that do the following: 


SW1 — ON Group Answer-Back 

SW1 — OFF No Group Answer-Back 

SW2 — ON Broadcast Answer-Back 

SW2 — OFF No Broadcast Answer-Back 

SW3— ON 300 Baud one stop bit 

SW3 — OFF 110 Baud two stop bits 

SW4 — ON First and second answer-back characters programmed for posi- 


tive reply. First answer-back character programmed and delete 
for a negative reply. 


SW4 — OFF First answer-back character programmed and ACK for positive 
reply. First answer-back character programmed and NAK for 
negative reply. 
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B. CIRCUIT DESCRIPTIONS (Contd) 


410038 TELEX INTERFACE CIRCUIT CARD 


1. Interface to BSR Set 


All signals at this interface (connector B3) are EIA RS 232 compatible. A positive signal level represents 
a ‘‘Space” or ‘‘On” condition. A negative signal level represents a ‘“‘Mark” or ‘‘Off’’ condition. The follow- 
ing is a list of the EIA leads used: 


Pin No. Description 
1 Frame Ground 
2 Send Data — SD 
3 Receive Data — RD 
6 Data Ready — DR 
7 Signal Ground 
20 Terminal Ready — TR 
25 Test 


Terminal Ready (TR) from BSR Set — Pin 20 (F1) 


Neutral Mode: An “Off” condition on TR will cause the neutral send signal loop to be in the idle condi- 
tion (neutral loop current limited to 5 mA). An ‘‘On” condition on TR will allow the neutral send signal 
loop to have the full amount of current flowing (no current limiting). A private line option will force the 


assembly to act as if TR were ‘“‘On’’. 
Polar Mode: TR will have no effect on circuit operation. 
Data Ready (DR) to BSR Set - Pin 6 (EI) 


Neutral Mode: DR will latch ‘“‘Off” when a forward (idle) current at the receive signal loop has been 
detected. DR will latch ‘On’ when a reverse (connect) current has been detected. A private line option 


will keep DR “‘On’’. 


Polar Mode: DR will be ‘‘Off”’ if the assembly is properly optioned. If the assembly is optioned for pri- 
vate line (not meant to be used in the Polar mode), DR will be ‘‘On”’. 


Receive Data (RD) to BSR Set — Pin 3 (EI) 


Neutral Mode: A ‘“‘Space’”’ on RD will indicate that the receive signal loop has no current flowing. A 
“Mark” will indicate that the signal loop has current flowing in either polarity. 


Polar Mode: A “Space”? on RD will indicate that the receive signal loop has a forward current flowing. A 
‘Mark’ will indicate that the signal loop has a reverse current flowing (or a no current condition — not 
normal). 


Send Data (SD) from BSR Set — Pin 2 (G1) 


Neutral Mode: A ‘‘Space”’ on SD will cause the neutral send signal loop to open. A ‘‘Mark”’ will cause the 
signal loop to close. 


Polar Mode: A ‘‘Space”’ on SD will cause the polar send signal loop to be spacing (positive or forward 
polarity). A ‘‘Mark”’ will cause the signal loop to be marking — negative or reverse polarity. 
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Test from BSR Set — Pin 25 (G1) 


» Neutral Mode: When the assembly is properly optioned for Test, an ‘“‘On”’ condition applied to Test will 
cause the current loop to be in the forward (idle) condition. An ‘‘Off”’ applied to Test will cause the cur- 
rent loop to be in the reverse (connect) condition. During normal on-line operation, test will have no 
effect. 


Polar Mode: Test will have no effect on circuit operation in either the Normal or Test modes. 
2. Interface to Telex Lines 


The signals at this interface (terminal block TB1) are isolated from any voltage reference. The signal leads 
are the following (F11): 


Polar Send + 

2 | Polar Send - 
Neutral Send + 
Neutral Send - 
Receive + 
Receive - 


Polar Send — The assembly provides the loop power for the send side of the polar interface. The open cir- 
cuit voltage is 140 + 18%. The maximum load current is 40 mA. Option switches are used to select for 
current limiting (20 or 35 mA) or a fixed resistance (510 or 2900{2.). 


Neutral Send — The assembly opens and closes the loop power provided by the network exchange. It will 
also current limit the loop current to 5 mA in the idle condition. 


Receive — The assembly detects the presence of current flowing in the loop (polarity sensitive). The loop 
. current must not exceed 66 mA. For Polar mode operation, internal circuitry can be optioned to limit 
the loop current (20 or 35 mA). 


3. Logic Circuitry 


The logic circuitry handles data and control signals and it capable of being reconfigured for one of two 
basic modes of operation — Polar and Neutral. Multiplexer MLA4 (E4) does the circuit reconfiguring. 
When switch SP1-2 is closed (neutral), an output Y is the same as its A input (input B has no effect). 
When SP1-2 is open (polar), and output Y is the same as its B input (input A has no effect). An oscillator 
circuit has been included for self-exercise purposes. It is initiated by closing switch SP1-3 (G3). This con- 
nects the oscillator to the send data lead. The waveform generated will be squarewave with approximately 
a6 ms period. The LED’s indicate the status of their respective EIA signal leads. If an LED is on, its EIA 
signal is a ‘‘Space”’ or ‘“‘On’”’ conditon. 


Neutral Mode: In the Neutral mode the IF and IR signals (Idle Forward and Idle Reverse) control the 
state of the DR (Data Ready) latch. When IR is low the DR latch is set (MLA3-11 low) (F3). When IF 
is low MLA4-4 will be low causing the DR latch to reset (MLA3-14 high). The state of the DR latch is 
ignored in private line application because SP1-1 is closed forcing data ready on. In non-private line 
applications when data ready is turned on, the terminal responds by turning terminal ready on. This 
causes MLA3-6 (F3) to go high, forcing MLA5-3 (F5) high and allows MLA6-11 to go low. The low on 
MLA6-11 (TRN) causes the 5 mA idle line current limit circuitry to be bypassed allowing the loop to go 
to full current. In private line application, (SP1-1 closed) TRN is held low. Receive data at P3-3 is a Mark 
when either RR (receive reverse) or RF (receive forward) is low. RF is low when a forward current is 
detected in the receive current loop. RR is low when a reverse current is detected in the receive current 
loop. When send data (P3-2) is a ‘‘“Mark’’, NS (neutral send) at MLA6-8 (G6) is low which closes the 
neutral send loop. Test controls PS (polar send) for use during Neutral mode testing. When test if off 

PS is low thereby putting a negative (reverse) polarity on the polar send loop. 
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B. CIRCUIT DESCRIPTIONS (Contd) 
38. Logic Circuitry (Contd) 


Polar Mode: Receive data is a “Mark” when RR is low or when both RF and RR are high. Data Ready is 
held “Off” unless SP1-1 is closed (private line option which holds Data Ready “On’’). Terminal Ready 
has no effect except LED 4 will indicate its status if SP1-1 is open. A ‘Mark on send data puts a low on PS 
(reverse loop). This is basically a level shifter. A negative voltage on send data results in a negative voltage 
at the polar send loop. Test has no effect in the Polar mode. TRN and NS are held low (MLA4) for testing 


purposes. 
4. Current Loop Circuitry 


The current loop circuitry isolates the current loops from the logic (EIA) circuitry using seven optical 
isolators (MLB5-B9B). MLB9A and B (E7) detect loop current in the forward direction MLB8A and B 
detect loop current in the reverse direction. MLB8B and MLB9B are used to detect reverse and forward 
idle line current (nominal 5 mA). MLB8A and MLB9YA are used to detect reverse and forward data cur- 
rent. The threshold of the data detectors can be changed from approximately 2 mA (used in the Polar 
mode) to approximately 9 mA (used in the Neutral mode) via straps ST3 and ST4 (F8). When straps 

ST3 and ST4 are in the 9 mA position, resistors R56 and R57 are placed in parallel with the LEDs in the 
data detectors thereby shunting approximately 9 mA of current. CR24, CR26-28, R44-46, C3-4 and ST2 
will limit the receive loop current to 20 or 35 mA depending on the position of ST2. Switch SW1 will 
bypass this circuitry for applications that have external current limiting (neutral). CR23, CR25, R42-43 
and Q1-2 limit the current through the isolator LEDs to approximately 18 mA. MLB7 controls Q5 (F9) 
which will bypass the neutral send 5 mA idle circuitry (R40-41 and Q7-8). A low on TRN will turn Q5 
on to bypass the idle circuitry. TRB+, TRB- provide the DC bias required for this circuitry (12V). MLB6 
controls Q6 (G9) which opens and closes the neutral send loop. A low on NS closes the loop. NSB+, NSB- 
provide the DC bias required for this circuitry (12V). CR19-22 (E10) form a rectifying bridge for the 
neutral send circuitry. MLB5 controls the polar send circuitry which provides a polar (+ or -) voltage 
from a single-ended power source (VP+, VP-). It acts as an electronic DPDT switch to reverse both leads of 
the polar power supply. A low on PS turns off Q9 (C7) which allows Q10 and Q11 to be on. Q10 turns off 
Q12 (C9) which turns off Q13. Q11 connects VP- to the output (PSS) and also turns on Q14 which con- 
nects VP+ to the current loop reference. The output voltage is negative with respect to the reference 
(polar send+ < polar send-). A high on PS allows Q9 to be on which turns off Q10 and Q11. With Q11 
off, Q14 is also off. Q10 being off allows Q12 to be on which connects VP- to the reference. Q12 also 
tums Q13 on which connects VP+ to the output (PSS). 


The output voltage is now positive with respect to the reference (polar send+ > polar send-). CR15-18, 
R29-31, Q15-16 and ST1 will limit the polar send current to approximately 20 mA or 35 mA depending 
on the position of ST1 and switch SW2. Switch SW2 selects between current limiting or a fixed resistance. 
Switch SW8 selects between two different fixed resistances (510 or 2900,QQ. ). Varistors RV1-3 protects 
the assembly from abnormal voltages that may be present on the current loop lines. Switches SW4-6 
select for normal (on-line) operation or for loopback testing (off-line). When SW4-6 are in the Test 
position, receive, neutral send and polar send are disconnected from the Telex Lines and are tied together 
in a closed loop. Switches SW2-3 are not functionable in the Test mode. The current limiting circuitry 

is always used. In the Neutral mode, polar send provides the loop power (polarity is determined by the 
EIA Test lead - see Fig. 3). In the Polar mode, the neutral send circuitry is always closed and the 5mA 
idle is bypassed (see Fig. 4). 


5. Power Supply Circuitry 


This circuitry takes the appropriate ac voltages supplied through connectors P1 and P2 (C8) and develops 
the dc voltages required by this assembly. R53-54 and CR30-81 provide shunt voltage regulation for the 
+12 V supply (limits the maximum voltage to + 13 .0 V). Voltage regulator VR1 (C4) regulates the 5.0 + 
5% V supply. TRB+, TRB- and NSB+, NSB- are unregulated bias supplies (9.0 to 17.5 V). VP+, VP- is 

the polar send loop power supply (99.5 to 163.5 V). CR29 limits the voltage to a maximum of 208.0 V 
to protect against transient overvoltage conditions. 
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410382 DUAL EIA/NEUTRAL INTERFACE CIRCUIT CARD — TAU3 


.. Basic Function 


The 410382 circuit card assembly provides the SCCAT based Model 42 Terminal (4220) with a main inter- 
face consisting of either an EIA RS-232C interface or a neutral current loop interface. A secondary or 
““AUX”’ EIA interface is provided to allow interfacing the Reperforator/Transmitter (R/T) unit to the 
terminal. The main EIA interface is intended for operation with a modem. Both EIA interfaces are termi- 
nated in standard EIA type connectors which are mounted to the noncomponent side of the circuit card. 
The neutral current loop interface, which functions in parallel with the main EI A interface, provides 
operation on all known neutral current loops such as those provided by the Telex network. Loop connec- 
tions are made via a terminal block located on the noncomponent side of the circuit card. 


2. EIA Interfaces 


The EIA signals to and from the 410382 circuit card will be +3 V to +25 Vdc to represent an ‘“‘ON” condi- 
tion for control signals and a “‘“SPACK”’ for data signals. An ““OFF” or ‘““MARK” condition is represented 
by a voltage level of -3 V to -25 Vdc. Following is a list by pin numbers of the signals present at both EIA 
connectors: 


The main EIA interface shifts the logic level signals from the controller (J103), to EIA level signals for 
application to a modem (J105). It also shifts the EIA level signals from the modem to logic level signal 
required by the controller. 


SD (Send Data) from the controller at J103 pin 19 (B3) is a mark when high and a space when low. The 
signal is inverted at MLB10-12 and is applied to MLB9-4 (C3). MLB9-6 will be low when SD is spacing 
thereby illuminating LED 1. The inverted SD signal is inverted again at MLB11-2 (B4) and applied to EIA 
driver MLA8 on pin 2. MLA8-3, which is connected to the main EIA connector (J105 pin 2), will be 
approximately +12 V for a space and -12 V for a mark. The DTR (Data Terminal Ready) signal at J103 
pin 5 (C8) functions identically as the SD signal. LED 2 will be illuminated when DTR is active. J105 pin 
20 will beapproximately +12 V when DTR is on and approximately -12_ V when DTR is off. The remaining 
three signals from the controller, SRTS (Secondary Request to Send), RTS (Request to Send) and AL 
(Analog Loop) are applied directly to their respective EIA drivers. 


The CTS (Clear to Send), DSR (Data Set Ready), DCD (Data Carrier Detect) and RD (Receive Data) from 
the modem are applied via J105 to MLB8 (D5) which shifts the EIA levels to logic levels. The outputs of 
MLB8 at pins 11, 3 and 6 will be low when the CTS, DSR and DCD signals are active (approximately 

+12 V) and high when inactive (approximately -12 V). The output at MLB8-8 (D5) will be high when RD 
is a mark and low when a space. The output of the CTS receiver (MLB8-11) is applied to the controller 
via J103 pin 12. The outputs of the DSR and DCD receivers (MLB8-3 and 6) are applied to MLB12-4 and 
5. When these two inputs are low, the output at MLB12-6 will go low forcing MLB1 3-3 high. 


If ST1 (D4) (Normal/Private Line) is in the ‘‘Normal’’ position, MLB12-8 will be high, placing a low on 
J108 pin 15 via MLB10-4. Additionally MLB10-6 will go low illuminating LED 3. Should ST1 be in the 
“Private Line” position, MLB12-8 will be high regardless of the state of the signal at MLB12-10. The DR 
(Data Ready) signal at MLB1 3-2 is generated by the receive side of the neutral current loop circuitry and 
is used to control the DSR output to the controller when the neutral current loop circuitry is selected as 
the main interface. The output of the RD receiver at MLB8-8 drives MLB12-1. MLB12-3 (D4) will follow 
the condition of pin 1 since the RD input at MLB12-2 is low until driven by the receive side of the neutral 
loop interface. MLB12-3 drives the RD output to the controller via J103 pin 17 and will be low for a 
space and high for a mark. In addition, this signal is double inverted by MLB10-10 and 8 (E4) and will 
illuminate LED 4 when RD to the controller is spacing. 


The auxiliary EIA interface which terminates at J106 (C3) providesa means of interfacing the Reperforator/ 
Transmitter (R/T) unit to the terminal controller. This interface operates independently and provides 
only level shifting. Signal polarities are the same as those on the main EIA interface. 
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B. CIRCUIT DESCRIPTIONS (Contd) 


410382 DUAL EIA/NEUTRAL INTERFACE CIRCUIT CARD — TAU 3 (Contd) 


3. Neutral Current Loop Interface Circuitry 


The neutral current loop interface maintains 2500 V dc isolation from the EIA and logic circuitry, and 
frame ground. The send side of the interface will operate within an open circuit voltage range of 10 to 276 
V de and a closed circuit current of 16 to 72 mA in either a half or full duplex configuration. In addition, 
it will limit loop current to approximately 5 mA when in the idle condition. The receive side of this inter- 
face will detect both the idle (5 mA) condition and the full loop current (15 mA or greater) condition. 
The receive loop current must be externally limited to 72 mA. 


The neutral current loop interface is the alternate main interface for the 410382 circuit card. The func- 
tion of the receive circuitry is to detect idle and data loop current in both the forward and reverse 
direction. The function of the send circuitry is to open and close the loop in response to a mark/space 
command and to set the loop current to 5 mA in the idle condition. 


Optical isolator MLB1 (E7) detects idle loop current in the forward direction whereas MLB3 (F7) detects 
idle loop current in the reverse direction. When reverse idle current is detected, MLB3-5 will go low there- 
by setting the Data Ready Latch at MLB13-13 (E6). The latch output at MLB13-8 will go low which is 
the alternate source for the main DSR signal to the controller. When forward idle current is detected, 
MLB1-5 will go low causing the Data Ready Latch to reset. Optical isolator MLB2 (E7) detects forward 
data current and isolator MLB4 detects reverse data current in the loop. Resistors R1 and R3 shunt 
approximately 9 mA of lJeop current from the optical isolators. 


Resistors R2 and R4 limit the forward and reverse loop current through the optical isolators to approxi- 
mately 20 mA. The remaining loop current is passed by Q1 and Q2. When a forward loop current of 15 
mA or greater is flowing, MLB2-5 will go low. MLB4-5 will be low when a reverse loop current of 15 mA 
or greater is flowing. These outputs are double inverted by MLB11 and gated at MLB13. The output at 
MLB13-6 is the alternate source for the RD signal to the controller. 


Timer MLB7 (C6) with its associated components is set to free run at approximately 20 kHz with a duty 
cycle of about 70%. This timer in conjunction with Q6, T1 and associated components form a dc to dc 
converter with 2500 Vdc isolation from primary to secondary. The voltage at the secondary of T1 is 
rectified by CR 8 and filtered by C4 and C5. The output is approximately 12 Vdc and is used as an 
isolated bias power supply for the neutral loop send circuitry. The SD signal from the logic circuitry is 
connected to MLB9-2. When SD is a mark, MLB9-3 will be high turning off the LED in optical isolator 
MLB5. The 5 mA idle current limit circuit consisting of Q4, Q5 and R6 is enabled via R7. When SD is 
spacing, this circuitry is disabled since the transistor in MLB5 is turned on. The DTR signal from the logic 
circuitry is connected to MLB12-13 and is gated with the SD signal on MLB12-12. MLB12-11 will go low 
when both DTR and SD are low. This low causes MLB9-8 to go high turning off the LED in optical 
isolator MLB6. The send switch (Q3) is turned on via R9 thereby allowing full loop current to flow. When 


‘either DTR or SD go high, the transistor in MLB6 is turned on thereby turning Q3 off preventing the flow 


of loop current. A full wave bridge consisting of CR3 through CR6 allows the send circuitry to operate 
with reverse polarity applied at TB1. RV1 protects the send circuitry from transient voltage surges. 
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410719 DUAL FONT CIRCUIT CARD 
1. Basic Function 


The 410719 dual font card is used in conjunction with a 43 printer logic card to provide the necessary 
logic for alternate font capability in pin and friction feed printers. The card is a daughter card that plugs 
into the 40 pin socket normally occupied by the MAPL MOS chip on the logic card. 


2. Detailed Circuit Description 


MLB1(XFC/2) is a 64 pin MOS chip whose circuitry is derived from the MAPL38 logic and is designed to 
accept parallel input data on a demand basis and in turn generates the line feed motor, carriage motor, 
print head and bell signals for the matrix printer mechanism. In addition to these functions, the XFC/2 
also provides control and timing to access external EPROMs containing print character font data. The 
internal font option inputs have been eliminated. 


Eleven outputs of MLB1, C1 to C3 and AO to A7, are provided to address ROMs MLB2 and MLB3. RPA3 
provides the necessary pulldown resistors for the open-drain devices. RDO to RD9 are the nine inputs that 
are utilized to accept print character font data from MLB2 00 to 07 and MLB38 output 00. 


SPA2 
SW1: EXTERNAL FONT TEST SW3: EXTENDED EXTERNAL FONT 
OFF - first font (first 1K address of ROM) OFF - upper 7/lower 7 print levels 
ON - second font (second 1K address of ROM) ON - all 9 print levels 
SW2: FONT SELECT SW4: PRINT LEVEL 9 CONTROL 
ON - external font mode OFF - level 9 driven by ROM 
OFF - internal font mode ON - level 9 always zero 


The FS lead provides a means of forcing the XFC/2 device to derive print character data from an external 
ROM. With FS=0, XFC/2 will be forced to the external font mode. With FS=1, the XFC/2 will power-up 
in the internal font mode and respond to SHIFT-OUT and SHIFT-IN characters received via DO - D7 
inputs to enable external or internal font mode respectively. 
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C. CIRCUIT DIAGRAMS 
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C. CIRCUIT DIAGRAMS (Contd) 
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C. CIRCUIT DIAGRAMS (Contd) 
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Locic Grounp | 7 
NOT PRESENT ONISSUE 1A AND 2A : 
4 ae FRAME GROUND . i 
" 13. DATASPEEDINDICATOR —-12V OFF | - 
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C. CIRCUIT DIAGRAMS (Contd) 


4. 410710 Answer-Back Circuit Card 
fe a i ge 


CIRCUIT NOTES: INFORMATION NOTES: 43 ANSWER 
SS ———————— eS Eee SE 
101, VOLTAGE: VOLTAGE RANGE: 201, ALL RESISTORS 1/4 WATT AND RESISTANCE VALUE IN 41¢710 

esy +4:8V10% 880 OWMS, UNLESS OTHERWISE SPECIFIED. —_—— 
202. ALL CAPACITOR VALUES IN MICROFARADS UNLESS 
102. INTEGRATED CIRCUIT POWER CONNECTIONS: OTHERWISE SPECIFIED. 
A DESIGNATION a 203. < INDICATES FEMALE TERMINAL 
mGare' cesT <7 aas008 7 — INDICATES MALE TERMINAL 
MLBI,C9 TTL 339602 8 204, LOGIC DESIGNATION: 
MLA2, 85,86, 811,ClO |LOW POWER SCHOTTKY] 474000 T 
wLe2,ce,ci3 . 474002 7 4 3 NUMBER INDICATES PACKAGE PIN 
MLAI3,CI,C5,cH - 474004 7 5 fa.cep 
= 14 
MLEa cat “ araiet 8 CODE INDICATES LOCATION ON CIRCUIT 
1 
MLB3, 814 cmos 494006 7 CARD: 
MLA 10 a aod 205. ROM (32 % 8) IS NOT PART OF 410710. PROVIDED 
mere cia, DIZ eet Tete none soe) | sesece 4 UNPROGRAMMED IN 450900 ANSWER SACK MOD. KIT. 
MLAII LINEAR 335529 7 
206. SWITCH PACK DESIGNATION : 
SPAS swa 
103, SWITCH OPTIONS: L_SwiTch NUMBER - 
SWITCH STATE | 
B DESIGNATION FUNCTION ITO ENABLE FUNCTION) eee OATES COCATION-ON 
7. Z sw iW SWITCH PACK 
sy} PARITY BIT SENT | “Oty BIT MAR Lore tore] ‘ 
207. GROUND DESIGNATION: 
‘sw BLINDTENG."EROM | oy Losic ono. 17 
swe Ren back | ON 208. AT CUSTOMER ID ISSUE 2A: 
A. STRAPS STI_AND ST2 ADDED FOR 
SPAS ANSWER BACK MANUFACTURING PURPOSES. 
SW5 ON ANSWER on 
+ y= 209. WAVEFORM DESIGNATION: 
swe INTERFACE UNIT | aii OTHERS. OFF m= MILLISECONDS 
u= MICROSECONDS 
ANSWER BACK 
aM ON HERE —1S On 
owe | MSMEE ACK | on 
c 


tu 
me iy 


+5V—77] ENABLE 
vUReset 


v2 £r) 


a 
aL 
ae 


a] 


z 


e5t ovlcon 


TAU/TOU READY = t2 


RATS +12V-450n | 
(AUX) —jayt ore 110 


RTSIAUX) 
RTS 


pL | +8y¥ Ore | D> 


€ 
93018 
l 
!4+5v430 ces 
41 ovbiocrs 
l+sv—M 
171 “ovl’s ER, 
VasvoM 
191 oves” 
‘ 
é 1 tm 
1 + 5V— HALF 
€ 14] OVLFULL 
1 +5V50F 
F 
' 1 +5V 
T oo 
6 ‘ | sev | tis > 
t 
1 ae a “12 Hr, 
i LOGIC GROUND 19 
¥ COUNT Be ty ‘TAU/TOU READY. 
ow 


MANUAL 534, 3-21 


a a (“SS CS |, 


BACK CARD ode “HERE IS" DECODER 
ISSUE 1A&2A_ ay 


"ENQ” DECODER 


eras 


ae) 0 | 


resec"| [+1 sec 
+4.2V 


{TDU READY ON) 


+5V— EMPTY 
ovl.not emPTy 


HERE (S F 
AYTO ANSWER 


TRIGGER ENO 


+5V 
ov 


BACK 
S ANSWER 


T wudi2 
(6 SEC.) 
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C. CIRCUIT DIAGRAMS (Contd) 


5. 410718 Selective Calling Circuit Card 
Ne ig i a ss 


CIRCUIT NOTES: CIRCUIT NOTES CONT'D: 
——— EEE 
\Ol, VOLTAGE VOLTAGE RANGE 103. SWITCH OPTIONS: 
+l2y +10.8 TO 413.2 SWITCH STATE 
t3v $4.5 1045.5 DESIGNATION FUNCTION (TO ENABLE FUNCTION) 
-12v = 10.8 TO-13.2 
A swt Lever | 
sw2 
102, INTEGRATED CIRCUIT BATTERY CONNECTIONS : Sws 
iogic spa, (sw FIRST ANSWERBACK OFF = MARK 
TYPE DESIG. +7.5V |4+5v_|_GNO, |-I2v ' eee CHARACTER ON SPACE 
TTL |MLA4, AS 14 7 sw7 LEVEL 7 
TTL IML C4, C5,C6 ie | 8 
TTL JMLA2, C2 \6 8 
mos |mLe3 t | 40] 20] 2 
sw LEVEL | 
sw2 
sw3 
spcisw4 SECOND ANSWERBACK OFF = MARK 
sw5 CHARACTER ON = SPACE 
$ 
Sw? LEVEL? 
8 
‘swt GROUP _ANSWERBACK on 
sw2 BROADCAST ANSWERBACK | ON 
spe2 {SW3 SPEED SELECT ON=300 BAUD 
OFF=110 BAUD 
sw4 ANSWERBACK~SELECT | ON=FIRST AND SECOND AMSWERBACK CHARACTER PROGRAMMED (POSITIVE REPLY) 
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS DELETE (NEGATIVE REPLY) 
OFF= FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS ACK (POSITIVE REPLY) 
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS NAK ( NEGATIVE REPLY) 
NE OX 
3 ' 23 sw3 
1?) 
E 
FE 
TERMINAL 
1/0 ce 
J301 l200ptd 
Vo a= _ 2 
Z 2.5 | TERMINAL READY 
é 20 | “INTERLOCK swiTcH \ 12 )u.a8yo5 ——_—_ 
c is | TAU READY 
<= 
G6 


LOGIC GROUND 


v 
.] 
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es Cee, ee ny a, oe es a ee ee 


410718 SELECTIVE CALLING UNIT 


XTL xTL 


22) to 
23) to2 
24! 503 
25 \to4 
29] ansex 
scu 
MLeS 
26) +05 
27] 
Tos aie 
= r 
ganze 27 8 swi da 
28) tov . 38 rlVswe_ le 
ANS 7 
sppise__e! .asws__|s 
t ! 
' speez | 
ree A a 
Ros LS. 
IS] yo ROG 
ROT 
—!§/61 
iké ic2 
1815, 
cT 
19 
e2 Osr |= 


——3/tr 


——2,| Tau Roy 
——_| rop 
—2L] vec 
——__|vss To 
vec 


20 


INFORMATION NOTES. 


20t. ALL RESISTORS 1/4 WATTAND RESISTANCE IN OHMS 
UNLESS SPECIFIED. 


202. ALL CAPACITOR VALUES IN MICROFARADS 
ohteS$ SPECIFIED. ¢ . 


203. » INDICATES MALE TERMINAL. 
204. LOGIC DESIGNATION: 

aa ae env 
205. POSITIVE LOGIC SYMBOLS ARE EMPLOYED. 
206. CROSS REFERENCE DESIGNATION: 


cs 
L_—covumn 
ROW 


207, SWITCH PACK DESIGNATION: 
sp a4 sw4 


“Ns SWITCH NUMBER 
LOCATION ON CIRCUIT CARD 
SWITCH PACK 


Cic2a fie 
qsze = vsf>!2 
ye 
7 
v mice Y?P 


+12 
3.9K V2W 


INFORMATION NOTES CONT'O. 


206. RESISTOR PACK DESIGNATION: 
RP os 


LOCATION ON CIRCUIT CARD 
RESISTOR PACK 


209. GROUND DESIGNATION: 


5 GROUND 
po cme GROUND 


——© 66 
ATA 
Ott o. TA SET 
4302 
CLEAR TOSEND | 5 y 
DATA SET READY 
CARRIER DETECT 


RECEIVE DATA 


OATA TERMINAL READY 


TRANSMIT DATA 


request roseno | 4 
Locic-crouno ! 7 
“FRAME GRouNO |! 


oe he es ee 
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C. CIRCUIT DIAGRAMS (Contd) 


6. 410719 Dual Font Logic Card 
a a ge ee ! 


Re owes: DUAL FONT LOGIC CARD 
104. VOLTAGE VOLTAGE RANGE 410719 ISSUE IA 

+5V +4.5V TO +5.5V Sot te OVE 

-5V = 4.SVTO-5.5V 


102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 


fvre|_pesoenion [ose RRS] ov [Worse 
MLB2 3 


103. SWITCH OPTIONS: 
SESGNATION FUNCTION (Te ENABLE FUNCTION) 


swt EXTERWAL FONT TEST OFF = FIRST FONT 


SECOND FONT 
swe FONT SELECT OFF = XFC/2 INTERNAL FONT MODE 
ON = EPROM EXTERNAL FONT MODE 
sw3 EXTENDED EXTERNAL FONT | OFF = UPPER 7/LOWER SEVEN 
PRINT LEVELS 
9 PRINT LEVELS 
sw PRINT LEVEL 9 CONTROL | OFF s LEVEL g DRIVEN BY EPROM 
C9 ALWAYS ZERO 
+5V 
Jol 6 
! wi Kspaz 
23 | pata eit o i 43tig 


710! pata eit 3 | 


Sel 


DATA BIT 4 


es ee ee Lene 
oF oO ° 
zu 2 z 
new ” 
cr p 
2 
<< r 


8 8 6s 
é ; DATA BIT 5 42),5 a 
7__ DATA BIT 6 62 


6 | DATA BIT 7 


14 { LOAD DATA PRINTER 40, 


15 | Request NEXT CHARACTER 42 
_ eee RNC 
pz) | Line LenctH o 60 
N 1 LLO 
5 ' Lime LENGTH I ie 
16! RIGHT HAND MARGIN 
i RHM 
: iL LEFT HAND MARGIN aia 
es VELOCITY ENCOOER ven 
19! crock 
cLK 
i} 
21! clamp switcn sw 
BEL 
LINEFEED MOTOR 61 
Pa EFEE a fer 7 
20! LinerEED MOTOR 62 rs! 
: c—a_———o—evrree oe — m2 i 1 
LINEFEEO MOTOR ML Bt 
7 DNEFEE. _ 203 XFC/2 I I 
726! LINEFEED MOTOR 04 ua le 2! 2 oe 
~ | | 
E 25! CARRIAGE MOTOR #1 \ I 
| ! 


CARRIAGE MOTOR 53 


cus : 
CARRIAGE MOTOR 64 eae e 
— PRINT HEAD LEVEL | es 
PRINT HEAD LEVEL 2 ee 
PRINT HEAD LEVEL 3 we 
es _ tere ee Ae PH3 
A ess! PRINT HEAD LEVEL 5. 12 | one 
34! PRINT HEAD LEVEL 6 13] ons 
PELL PRINT HEAD LEVEL 7 nite 
32! PRINT HEAD LEVEL 6 15 
ln 
¢ 31! PRINT HEAD LEVEL 9 Cs 
2! ono & 
3 |_cno 


g2o! vDDSW 32 


ao! -sv 
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fg oe i et 


INFORMATION NOTES. 


208. xeeUr\, sve UC ¥eTNUI§UtI_| «<exxy mie” nESS 
mz trfiic’ M a 
iéia => Iv ci] ctUuy¥ dew, t Ay¥ mii 
20% cAlnri U OU ctlf §xXvm«§TU 
sP a4 swe 
\ Taino voA U 
£« YY Ue Ul, Ap 
Aly kOFY_| U 
204. § >» > % Gwy_stad'ph Ye UW 


Ld x 
\ «_Ywl«§U«s0_1, g1wLy,°U 
Ldip wt WZ ¢U 


203. } § UU Et af §Y¥%~ OW 


» | a «7 U6ROUND 
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C. CIRCUIT DIAGRAMS (Contd) 


7. 410038 Telex Interface Circuit Card 


CIRCUIT NOTES: INFORMATION NOTES: 


101. VOLTAGE: VOLTAGE RANGE: 201. ALL_RESISTORS 1/4 WATT AND RESISTANCE VALUE IN 206. SWITCHES: 
+12 8.2 TO 13.0 OHMS, UNLESS SPECIFIEO. 1g CLOSEO“IN- NORMAL: POSITION 
£3. pret ee a 202. ALL CAPACITOR VALUES IN MICROFARADS, UNLESS Sw4, SwS,SW6 -(2,3)(5,6) 

TRE+TRE- 12 NOMINAL SPECIFIED. * CLOSED IN RESISTOR POSITION 


Sw3-(1,21(4,5) 


NSB+ NSB— 12 NOMINAL 03. ——< INDICATES FEMALE TERMINAL 
A ve+ 140 NOMINAL sa D * CLOSED IN 2900 ~ POSITION 
ve— -140 NOMINAL, — INDICATES MALE TERMINAL Sw2 —2,3)(5,6) 
* CLOSED IN EXTERNAL POSITION 
102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 204. CIRCUIT REFERENCES: swi-(2)(4,5) 
* CLOSED IN 230V POSITION 
INDICATES LOGIC COMMON = 
Uv URS WEFEREnCEO TO PRAME GROUND) AE SELECT See) Sre) 
MLAZ,A3,A5,06,49 
MLA4, AT v INDICATES CURRENT LOOP COMMON 
MLA 


205. CONNECTOR INFORMATION: 


SONN DESCRIPTION 
[al AC VOLTAGES FOR LOGIC POWER 
p2 AC VOLTAGES FOR CURRENT LOOP POWER 
p3 EIA SIGNALS TO/FROM TERMINAL 
Tel TELEX CURRENT LOOP LINES 


EARLY DESIGN POWER SUPPLY 


ft +l2V 
V2 SL-8L 
eK-R (4) 


y, 
4 8K -Y (3) 


F2 
V4a SL-BL 
1 


rocco 


13) 


R unsexe |] es { of (ae TRE- 
13) v-w 
1 
' 
© 16) Vv 
WO) BL 


LATE DESIGN 


240 1/26 


—— 


PART OF 42030! ASSEMBLY 


7 


| TERMINAL 
READY , 3 

1 (TR o 

( 

| 


a co 
680pf Ro 


f tc 
i) 
1 | FRAME GRD. 470 
lag 
25) TEST 4 56 


2 SEND DATA 


(so 
+12V s 
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Ls 10 u 


420301 TELEX INTERFACE 
W/410038 CIRCUIT CARD 


—POLAR SEND SWITCH 


sw2 
2900/5106 


4) 

R/LIMIT 
4 

i] PSO 


3. 
* CRIT 


CRI6 


CURRENT LOOP CIRCUITRY 


ExTernac') [Wt Ky 


TREt+ 


4 


+ RECEIVE 


me 
Ps} 
F3 
= 


— RECEIVE 


+ NEUTRAL 
SEND 


— NEUTRAL 
SEND 


= 
B 
aN 
2 
< 
a 
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C. CIRCUIT DIAGRAMS (Contd) 


8. 410382 Dual EIA/Neutral Interface Circuit Card — TAU3 | 


410382 DUAL EIA/NEUTRAL 
INTERFACE 


uJ 
| 
CIRCUIT NOTES: INFORMATION NOTES 
101. SUPPLY REQUIREMENTS 20!. ALL RESISTORS 1/4 WATT AND RESISTANCE VALUE 
VOLTAGE RANGE (VOLTS) IN OHMS UNLESS OTHERWISE SPECIFIED. 
+5y 4.75 TO $.25 202. ALL CAPACITOR VALUES IN MICROFARARADS 
*12¥ 114 T0126 UNLESS OTHERWISE SPECIFIED. 
-12v 11.4 T0-12.6 203. §———< INDICATES FEMALE TERMINAL 
—— INDICATES MALE TERMINAL 
102. STRAP OPTION ———-© INDICATES TERMINAL BLOCK CONNECTION 
B DATA SET READY/ CARRIER DETECT FUNCTION sti 204. CIRCUIT REFERENCES 
EXTERNALLY CONTROLLED IN NORM POSITION Y INDICATES LOGIC COMMON 
INTERNALLY CONTROLLED IN PRIVATE LINE POSITION wih, INDICATES FRAME GROUND 
CONTROLLER | 
Ivo 
CONTROLLER AUXILIARY “pers 
vo 1/0 jv ls 
J103 13 
i +8V5 6 +2v4s “pe c 
is auxRo ovis 2faLa\3 iv tm RDI yy 
t 12 c3a t 
H — +5V7 OFF 4700F  4s2v7, oN | 
14 € aux CFs ov Lon 9 ore 


t 
{ 
{ 
c H 
6 
46 cx 5 
; R37 SG AT09F siey 
1.8K —l2v 
{ +129 Ww -- 2d leg 
l C37 : 
Hl aac bo oF A700 Hvas i 
og Aux so ov Ls Bot al! ~i2ev Le sole, 
1 14 1 
! ___ s+ BV) OFF OpF +12V7 OW H | RTS Girt 
Laux RTs ov Low 6 ~1av Corr RTS} qh 
oe> no . 1__ +8¥7 OFF 4 
‘ oo ' sc c25 
__ +8V7 oFF +i2v I = toy] ore G s70pr 
ov siev Lorre 
20¢+ AUX OTR ON OTR 20 2 +5V> OFF 
i 15 ca 
O ¢ 
R4t Leos 
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ISSUES 18 THROUGH 3A 


205 CONNECTOR INFORMATION 207. NOT PRESENT ON ISSUES 18 AND 2A. 


Jl03 - INTERFACE TO 

JIO5 — MAIN EIA INTERFACE 

JIO6 — AUX EIA INTERFACE 

TB! — NEUTRAL CURRENT LOOP INTERFACE 


206. LOGIC DESIGNATION: 
Tames NUMBER INDICATES PACKAGE PIN 
COOE INDICATES LOCATION 


ON CIRCUIT CARD 


DATA SET 
r/o 
+i2v7) 8 ad 
2 oe sot R — 
ylev] OW H B 
-i2v Corr 
ote | > 20 
+12v] ON I 
-i2zv Lorr sats | i's 
+i2v 7] ON H > 
-1ev Corr BIS iy , 
+12v7] OW ( 
| Cc 
-1av Lorr 
Ht t 25 


{ 
| 
+12 on | 
-12v Loer i Dd 
pep e 
| 
5 +levq7s | 
Berl Sooper 12v ! 
, : 1 +5 
10 v rol a] FORWARD (OLE CURRENT 
oO Tal 
t +RECEIVE 
' — 
REVERSE a 
CURRENT “RECEIVE 
$ a 


Sead 


MANUAL 584, 4-1 


PART 4 — PARTS 


CONTENTS PAGE 

A>. “GENERAL: «6 o-ds sities os eA eee Se ce Re ad Bs OANA Os BANA eee oe 4-1 
B. 410746 SSI INTERFACE CIRCUIT CARD .............. eee eee eee e eens 4-2 
C. 410754 TERMINAL AUXILIARY UNIT —TAU2........ eee ccc ee ee ete eee 4-3 
D. 410755 TERMINAL AUXILIARY UNIT —TAU1.............. eee eee ee eens 4-4 
E. 411901 THROUGH 411908 CONTROLLERS............... eee eee ee eee eee ees 4-5 
1. 410750 Circuit Card Assembly ......... 0... ccc cece eee eee e eee eeaes 4-6 

2. 410761 Circuit Card Assembly ........... 0... cece ee cee eee e een eees 4-8 

8. 411952, 411954, 411955, 411957 and 411959 Applications Program Cards........... 4-9 

4. 411956 and 411960 Applications Program Cards.............. 2... eee e eee neces 4-10 

F. 410231 CONTROLLER ASSEMBLY ............... cece eee cece eee Biiatitee ine 4-11 
G. 410232 CONTROLLER ASSEMBLY ............. cece ccc cc eee eee eee nee eee tenes 4-12 
H. 410241 CONTROLLER ASSEMBLY ............ 0.2 cece cece eee cece e eee eeenenes 4-13 
I. 420301 TEXLEX INTERFACE ............... cece ccc cece eee eet eeeees 4-14 
410038 TEXLEX INTERFACE CIRCUIT CARD...........-... cece eee ec eee eee eens 4-15 

J. 480899 APL ALTERNATE FONT MODIFICATION KIT ........... cece ee eee ee eee 4-17 
410719 DUAL FONT CIRCUIT CARD ... 1... eee cc eee eee eens 4-17 

K. 430900 ANSWER-BACK MODIFICATION KIT............. cc cece eee eee e eee eenes 4-19 
410710 ANSWER-BACK CIRCUIT CARD..... 0... .. cc eee eee eee erent ee eaes 4-20 

L. 4380910 SELECTIVE CALLING MODIFICATION KIT ........... 2. cece eee ee eee eees 4-21 
410718 SELECTIVE CALLING UNIT CIRCUIT CARD ........ 0.0... eee cee eee 4-22 

M. 430920 AND 430969 WEATHER FONT MODIFICATION KIT ............ 0.00 eee eeee 4-23 
410719 DUAL FONT CIRCUIT CARD ..... 2... ccc ccc ee eee eee e eens 4-23 

N. 454668 ELECTRONIC TOP OF FORM MODIFICATION KIT ........ 0... ccc eee eee 4-24 
410232 CONTROLLER ASSEMBLY ............ cece ce eee eee eee eens 4-24 

O. NUMERICAL INDEX........... 0.2 ccc ee ee cent e eee e en ene n ee eeeeeaes 4-25 


A. GENERAL 


Repair parts identification and numbering information for interfaces used in and with 42/43 Terminals 
(Includes answer-back and selective calling modification kits and nonpedestal controllers.) are provided 
in this part. 


All replaceable repair parts are included. All controller repair parts are included in this part although the 
Troubleshooting Guide for controllers only identifies a limited number of components. (See Page 2-26.) 


Examples of nonreplaceable parts not shown but included in high order assemblies are as follows: 


(1) Part as supplied would not fit if installed. 

(2) May require manufacturing or shop methods not provided in repair manuals. 
(3) Part of crimped, riveted, pressed or welded assembly. 

{4) Serial number or registration plates. 


Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num- 


ber with the letters ““TP” (ie, TP430019). 


Troubleshooting and disassembly /reassembly information for these parts is provided in Parts 2 and 3, 
respectively. 


Where disassembly /reassembly information is not shown, the illustrations in this part provide sufficient 
information. . 
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B. 410746 SSI INTERFACE CIRCUIT CARD 


3) 
GIG) 


(21 H s302 H 
L--} <> 
> 
“Gr 
Pa: 
ar 
“ NoTE 2 


430701 CONNECTOR, 10 PIN (SEE DETAIL 1) 
340158 RIVET (2 PLS) 


TELETYPE 


416746 ASSEMBLY 
ISSUE cc746 |C) 


O'S (Bj Bi 


430578 CLAMP 


401623 COPECTR 
ts302) 


341644 THO 
(SAS) 


TERMINALS LOCATED IN 


SAITSTSCREW 6-52 (9 PLS) 
BOTTOM VIEW 


NOTE I: ASSOCIATED WITH ISSUE 1A ONLY, 
J302 CONNECTOR IS COMPONENT AT 
LEFT MOST SIDE OF BOARD. 


COMPONENT SIDE-CUT PATH FROM J302 
PIN I TO T2 PIN 5S. 
CUT PATH FROM J302 
PW 3 TO LEFT SIDE 
OF RS. 

CUT GROUND PLANE 
&WAY FROM RIGHT SIDE 
OF R4. 

ADD STRAP FROM J302 
PIN | TO LEFT SIDE 
OF RS. 

ADD STRAP FROM J302 
PINS TO T2-PIN S. 
ADD STRAP FROM J302 
PIN 4 TO J3X02 PINE. 


NON COMPONENT SIDE-CUT PATH FROM 
9302 PING TO GROUND 
PLANE. 


CONNECTOR POSITIONS 1, 2, 


409746 CIRCUIT BOARD 


3, 6 AND 9. 


NOTE 2: AT ISSUE 18 THE MODIFICATIONS LISTED 
IN NOTE 1 WERE INCORPORATED INTO THE 
CIRCUIT BOARD ARTWORK. THE STRAP 
BETWEEN J202 PINS AND THE FRAME WAS 
ALSO INCORPORATED IW THE ARTWORK. 


NOTE 3’ FUNCTIONAL DESIGNATION OF CONMMECTOR 
CHANGED FROM J20!1 10 J302 


NOTE 4: AT ISSUE 24,1064 SCREWS CHANGEO TO 
sa797 


WOTE 5S: FOR CONV. TO ISS. 3A IC PACK MLAT, STR 
THE FOLLOWING PINS TOGETHER :1,67,6,9, 
10, 11,12,13,AID 4. 

NOTE 6: FOR CONY. FROM ISS. 3A TO 38 NEW SOARD 
(ISS, 3A) INCORPORATES CHANGES IN NOTE 5. 


NOTE 7. AT CUSTOMER 1.0. ISSUE 3C, 430549 FRAME 
WAS CHANGED TO 430633 FRAME. 


O € 


430633 FRAME, CKT CARDS 


pm TO BE CUT OFF AS 
CLOSE TO CONNECTOR 
HOUSING AS POSSIBLE. 


SECTION A-A 
REF PART 
me NO FREQ ee | 
fcr | 346729 CAPACITOR 1200 PFD 
pce { SAME AS Cl 
Ics SAME AS Cl 
1 ce SAME AS CI 


= 


| eae | | mm | nef ee | | me | | |e 


1 
J 
J RL | 328783 RESISTOR 180 1/4" 
1 2 | 328787 RESISTOR 120K 1/48 
{ R3 | 315957 RESISTOR 3.3K 1/48 
[ Re | 315954 RESISTOR 1.5K 1/68 
irs 1 SAME AS RL 
| R6 | 320273 RESISTOR 7.5K 17/49 

a7 320026 RESISTOR 3.9K 1/48 

RB SAME_AS RE 
i { { : ! 
{| Mar] 404239 =| IC QUAD CP Ae i 
‘ { ! } 
} TL 4 403658 TRANSFORMER i 

1 


! 
[127 403657 | _‘TRANSFORER 


430633 
Ta 
1S i 
| ll , . 
i] BOTs | ie 2 nr 
Wh 13) 3 it) 
TAY ( b ody int ( F 
his {ll 125 42 125 f 
fe 
Wha, thal 
coz | “1! 41867546 OC) > 
~ lit 211 ASSEMBLY 
Wiss eg = ase te a 
Hen | eoe ( « «eco 
i 000 BOO 9 gge 
1] 9382 2 cel 83 


144495 


Pal 
loesté. INO Rea 


gq\Note| cescaterion =| REF; 


340158 (2 PLS.) 


341802 
i — ~ rae 
fim 6 


(29 +| 6 
~<_ cs 
<> a3 
=D cri 
<= crz 
ALA 


409754 


341797 (4 PLS.) 


PaRT 


[vote] DescrieTi0N lorsté.|wo 


Eo[NOTE| CescArRTION = | 


ESIG.|NO_ REG! ES16.|NO REG 
| c+ foasseaj {capacitrorR @.1 nFD | maz | ] [Sane As MLAZ | a8 p2e275| [RESISTOR 16K tov | 
[cz | I [Sane as cr [ nvae bsssze) ]@uao LINE DRIVER | R18 Bz1213] [RESISTOR IK t7O¥ | 
focs 4 } |sane as ci Incas |} 1 |SAane as nat i] {RESISTOR wow] 
430547 | co | | {Sane as c: i satel | [SAME aS MLAz I | SAME as Rive { 430547 
{ cs { { [Sam€ as ci [ret p3sszzf {Optica tsorator | { [SAME as Rie i : 
| ce | i | sané as cy [ces peceot| 5 lorptrca, isoLaton | | | SAME AS AIS 1 
[ c? passe [capactTon 470 PFO | mes | [ [SANE AS MLAs { [ [SAME as R13 t 
jee | ___} ISAne as cv | "166 foneeo| | wex BUFFER Inv. | Ree | | tame ne mre‘ 
145914 [ves sane os cre? | sane as es ke | een ase 145913 
J cw | } |sane as ci } ecere] i] |SAME as MLBI | rzz J J [sane as aro J 
J cu | | |Sané as c7 { a1 b33241] {TRANSISTOR (NPN) = R23 | | [Sane as re { 
: : ec] | leane asc? | 02 |a030gl 4 [fransiston (new) | fae] | (Sane nse | 
Teamtwa To Be PLaceo I comuecron | C19 | [Sane as C7 Pes || Isane aa or 1 
POSETIONS 1.2,3.4,5.6-7.8,12-13,18 | cre | | iam aS C7 Las |__| _Isane as 02 i 336350 (16 PLS.). 
BEGDE: MAWES TERMINAL TO BE PLACED IN CONNECTOR 
Lieve il POSITIONS 1, 2,3, 4, 5, 6, 7, 8, 13, 14, 
BRACKET CAS |197464) JOIOCE 1w916 Toa] ] }san€ a6 R2 ] 15, 16, 17, 20, 23, AND 24. 
CONNECTOR | cre peers DIODE ZENER 1S0¥ Re Pisses jresisran 3.68 oa meey ; 
crs SAME aS CRS RS hh7\see@ RESISTOR SK 1/20 7 
301466 (4) a a OL C0 | Note 1: nee 118617 screw changed 
3640 (4) [ncat_b3ss29/ [euao ciwe recy. faz | I [sane_as RS { Note 2: At customer ID Issue 2B over silicone 
104807 (4) J nca2 e74032| [cuap On eave ]_f@ [z1se0] _JRestston 190K t/ev} rubber applied over Pins 1, 2, 3, 4, 
soto (4) [mtax fe7e032| [Quad OR OaTe re | | [sane as ar 1 12, 13, 14, 15, and 16 on the com- 
151880 (4) QUAD NANO BATE rie js2e7e1 RESISTOR 16 I/av ponent side of connector J302 and 
BOTTOM VIEW —————— mas fs7eees WEX INV, RESISTOR 22 170 over Pins 1, 2, 3, 4, 13, 14, 15, 16, 
TYPICAL CONNECTOR uae b7aeee QUAD <aNG BATE mia Sane AS RO and 17 on the component side of 
connector J303. 
MOUNTING Note 3: At customer ID Issue 2C four 
341797 ecrews deleted. 
Note 4: At customer ID Issue 2D, Q2 changed 
from 315932. 
Note 5: At customer ID Issue 2E, MLB3 


changed from 326800. 


Te 


) 


“= 
e 


; J3e3 || 


o 


See ee 


A - 


=~ 


BOTTOM VIEW 


re) 


GOAVL — LINN AUVITIXNV TVNINUGAL PSLOTP 


€-F ‘ves IVANVIN 
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D. _ 410755 TERMINAL AUXILIARY UNIT — TAU1 


409755 


Present on Issue 2A only. 
341797 (6 PLS.) 


145914 


403401 (16 PLS.) 

TERMINAL TO BE PLACED IN 
CONNECTOR POSITIONS 1, 2,3, 4, 5,6, 
7, 8,12, 13, 14, 15, 16, 20, 22 AND 25. 


301466 
3640 
—— CONNECTOR 


SS BRACKET 
NS 104807 


3640 
BOTTOM VIEW 151880 
CONNECTOR MOUNTING 
~ | PART REF. | PART 
oesté.jno REQ|NOT! DESCRIPTION cCeES16.[No REQ|NOTE DESCRIPTION 

C1 [4as326 CAPACITOR 6.1 MFD ar 33241] | TRansISTOR | 
SAME AS C} Q2 [403023] 7 | TRANSISTOR | 
|_c3 | Isane_as ci Ih | | | 
| cs | [Same as Ci HE cri f97sea] [OICOE, tN9T4 | 
| cs | |Sane as C1 ] cr2 36799] [O10De. ZENER isev | 


[capacitor a7@ FFD ff] CR [S125ee] 


| Ices | | 


[CTOOE. 1Nsees 
|Sane as cR3 

| [Sane as Ce ll | | I 

J] nves fo74032] Jauao. oR 

lJ] nLAa2 74208] [auao. ano 


I 
| 
I 
Ce [823716] 
I 
l 
| 


| |same as cé 


| 

| 

{ 

| 

| 

fo oar fs2r213] [RESISTOR iK i/4w [] MLAS [485059] | HEX. BUFFER INV. 
| R2. [315957] [RESISTOR 3.3K s/aw]] mcBt {335529} [ESA LINE RECEIVER 
] F3 [Stsose] [ReststoR 182 s74w if mes2 [335528] JE=1A CINE ORIVER 
| Re [321580] [RESISTOR 180K V/4v]] mLBDd [525522] [OPTICAL ISOLATOR 
| #5 | | [sane as R4 russ Js2eeel] 8 ferricat rsoLator 
| Re [32e781{ |REstSTCR 1@ is4w ff meas | | 2 [Sane as mpi 

| 87 [320275] [RESISTOR 1@K tev | | ] | 

[| Re [318802] {RESISTOR 22a 17evH | | | 

| aka | | |same as R! ll ] ] | 

| Rie |t71se6e] 2 Resistor 3x iv2w ff | | I 

[ ree | | [Sane as R10 i] | | | 

J rez | | [same as aie I | ] | 


Not present on Issue 1A and 2A. 


341802 340158 (2 PLS.) 


TM. 
TELETYPE 


° 
410755 ASSEMBLY 
ISSUE cc755 


740 present on 


186 
Issue 1A and 2. 
only. 


See Note 2D. 


Not present on 1A, 


Not present on Issue 1A and 2A. 


186740 


WIRE ASSEMBLY 
MOUNTING 


2658 
7002 Stes ees 


186740 ————— > 


116793 
” 


FRAME 
CIRCUIT BOARD 
118617 


Note 1: For conversion to Issue 2A. 

On noncomponent side — cut patch from MLB1 Pin 12 to 
Adjacent test pad. 
Cut path from MLB2 Pin 8 to 
Adjacent test pad. 
Add strap from MLB1 Pin 9 to 
MLB]! Pin 11. 


Cut path from J301 Pin 11 to adjacent test pad, cut path from J301 
Pin 13 to adjacent test pad. 


Add CR3 from J301 Pin 11 to MLB2 Pin 1, add CR4 from J301 Pin 
13 to MLB2 Pin 1. 


On component side — add R10 from J302 Pin 4 to MLB2 Pin 14. 


Add a 403401 male terminal to position 22 of J302. Add a strap 
from J301 Pin 12 to J302 Pin 22. 


Note 2: At customer ID Issue 3A the following changes were made: 
A — Changes listed in Note 1 were incorporated into the artwork. 
B— MLB5 added to provide for data speed indicator signal. 

C — R10 (1K 2W) replaced by R10, R11 and R12 each 3K 1/2W. 
D — 430549 circuit card frame replaced by 430633 circuit card 
frame. 186740 ground wire assembly eliminated. 

Note 3: 50961S Specification is included with 410755 circuit card. 

Note 4: At customer ID Issue 4A, 118617 screws changed to 341797. 

Note 5: At customer ID Issue 4B, silicone rubber applied over Pins 1, 

2, 3, 4, 12, 13, 14, 15, 16, and 25 on the component side of 
connector J302. 

Note 6: At customer ID Issue 4C, one 341797 mounting deleted. 

Note 7: At customer ID Issue 4D, Q2 changed from 315932. 

Note 8: At customer ID Issue 4E, MLB4 changed from 326800. 


MANUAL 534, 4-5 
E, 411901 THROUGH 411908 CONTROLLERS 


411370 CIRCUIT BOARD SHIELD (1 PLACE) 


411118 FIBER WASHER (8 PLACES) 
% 181244 SCREW W/LOCKWASHER (8 PLACES) : 


COPPER CLAD SIDE TO FACE 410761 CIRCUIT 

AWAY FROM 410761 CARD CARD ASSEMBLY 

ASSEMBLY. (Not available as 410750 CIRCUIT CARD ASSEMBLY 
~ a maintenance part.) (Not available as a maintenance part.) 


411376 END SHIELD 


© 
92260 LOCKWASHER 
_ ‘2 PLACES) O® a 
2 Ow ain 
oo ©. 


©. RON 
ie S 
©. 


CONTROLLER ASSEMBLY 
S NUMBER (Ref.). 


430752 BRACKET 
~® 


430754 BRACKET 
W/POSTS 


© 


APPLICATIONS || 2 Pie © 
PROGRAM @) N \ £ 
ASSEMBLY SS os 
| (See Chart) @ “nt ‘® 
~“ Ja 
| VK 430636 CABLE 


192970 POST (8) f : 


~~ 90096 WASHER (4 PLACES) 
92260 INTERNAL LOCKWASHER ‘eo 
(8 PLACES) “ee, 
430753 BRACKET 
181243 SCREW W/LOCKWASHER 
NOTE: THIS WASHER IS REQUIRED (4 PLACES) 

TO ASSURE GROUND PATH 

BETWEEN 430754-55 AND 

430752-53. 430755 BRACKET W/POSTS 

411376 END SHIELD 
Ona SCREW W/LOCKWASHER 
(4 PLACES) 


CONTROLLER APPLICATIONS USE 


411907 411956 | 42 SR INTF w/EF 


ASSEMBLY PROGRAM CARD 
1. | 411901 NONE | No Application Card 
2. 411902 411952 | 43SR Replaced by 10 
3. | 411904 411959 | 42SR Replaced by 6 
| 4.4 411905 411954 | 43SC Replaced by 9 
| 5 | 
| 


| | 

: | | 

: I 1 
: 411906 l 411955 42SC |_ Replaced by 8 

‘ l | 

: I | 

| ! 

| | 


L7 411957 | 42 SC w/USP Replaced by 8 
| 8. 411908 411960 | 42SC w/EF 

9. 411909 411958 | 48SC EC 

0. 411910 411961 43SR w/ER 
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E. 411901 THROUGH 411908 CONTROLLERS (Contd) 
1. 410750 Circuit Assembly (See Note 1) 


340158 RIVET 
(2 Places) 


403412 SOCKET 409750 CIRCUIT BOARD Lay transistor Q3 flat on the board. 


CONNECTOR 


430756 POST (2) 

400039 SPACER (2) 

124177 WASHER, LOCK (2) 
151880 NUT (2) 


TYPICAL 
CONNECTOR MOUNTING 


145914 CONNECTOR 145913 CONNECTOR 


403401 TERMINAL MALE (15 Pis.). 336350 TERMINAL FEMALE (10 Pls.). 
Terminal to be placed in connector Terminal to be placed in connector posi- 
positions 1, 2, 3,4,5,6,7,8,12,15, tions 1, 2, 3, 4, 5, 6, 7, 8, 19 and 20. 
17,19, 20, 22, and 25. 


R 


BOTTOM VIEW BOTTOM VIEW 


NOTES: & 
1. This circuit card assembly is not furnished separately as a maintenance part. It is manufactured and 


tested as an integral part of the 4119XX series controller assemblies. 

For conversion to customer I.D. Issue 1B, Q1-Q3 were changed from 400590 to 337342. 

401082 (250 MFD, 15V) may be used in place of 304123 (250 MFD, 12V), for C11. - 
For conversion from customer I.D. Issue 1B to 1C, 480636 cable was removed from card and added e 
at controller level. 

For conversion from customer I.D. Issue 1C to 2A capacitor C42, 405324, 0.lufd, was added to 

reduce noise susceptability from top of C6 to frame ground conductor at board edge. 


Sh ee 


OESCF IPTION 


JCAPACITOR 330 PFD 
c2 | | |sane as c: 
| [sane as ci 
| |Same as ci 
SAME AS Ci 


Fee possi] Jenract on Taro 
oy aiasai| —capacrron 7 neo 
re es 


C9 | 323141 CAPACITOR 60@ PFD 
c10 SAME HS CS 


cit [304123] 3 [capaci TOR 25¢ mFo 
ct2 SAME AS C1 
cis SAME AS CI 
c14 SAME aS C9 
cis sare #S C9 
| cre | Say sae a [SANE ns co | 
| c17 | } |Sane ag to | 
| cre | | [sane as cé | 
1 cis | | [Same as ci | 
| c2e | | [sane #s cs | 
| cai | { |SAME «eS C1 
| cz2 | [sane as Cr | 
| c2o | | [sane as ce | 
| c246 | | | Sane ws CY | 
| cz | | [sane as ce | 
| cee | | ]sane as ce | 
C27 SAME #S C9 
c2e SAME AS C9 | 
{ c29 | | |same as ce | 
| c3e | | |SAME as cé | 
J cose | | |Same as ce | 
| 32 | | [sane as ci | 
| c33 | | {SAME as ce | 
| c3e | | [same as cé | 
| css |ss6230e] |capactron 33 PFO = | 
| csé | | | Same as ce | 
| c37 | | [same as ce | 
| c3e | | |same as ce | 
| 39 | | |Sané as ce | 
| cae |s2e2e2| |capacttorR 4.7 nFO | 
| car | | |same as co { 
c42 | | [SAME as c6 | 
| 


| 

| mt [315953] |RESISTOR 1.2K 174K 

{ R2 [s2ee26] |RESISTOR 3.9K 1700 | 
| es | | [Sane as ai 
| re | | |Sane as Ri 
{ AS [330608] [RESISTOR 150 1/ow 

{ 6 [320278] [RESISTOR 10K 1/ow 

[| a7 [315949] [RESISTOR 300 1/4y 
| re | | | SAME AS R6 : 
[a9 [315959] [RESISTOR 4.7K 17a | 
| R16 [323140] [RESISTOR 10K 174W 

| wie | | {sane as R6 

{ara [sars9e| [ResIsTOR 121K 17ew | 
| JRESISTOR 100K 1/0W 
| |SAME AS RI 
| |sane as R6 
i | SAME AS-RO 
|RESISTOR. 560 1/4W 
| SAME AS RI 
[RESISTOR 15 1/4W 
|RESISTOR 188 1/4W 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 


ey ee ealie ? DESCRIPTION 


| R27 |s1ee81 
| rze Beco 
| rao js21213 
| ase | 

| asi | 

| r32 | 

f rss | 

| r36 [315955 
[ ass | 

[ ese f 

| azz | 

[ ase [326705 
[ aso | 

| a1 [3s73e2 
| 

| 

| 

| 


as | ‘2 |SAME AS a! 


cri [312341 


]RESISTOR 47K 1/74W 

[RESISTOR 150K 1/4¥ 

[RESISTOR 1K 1/aw 

|same as R19 

[SAME aS RID 

| Sane as Rt? 

[sane as R6 

]RESISTOR 2.2K 1/4¥ 

[SAME aS R34 

[SAME as R6 

|save as R7 

[RESISTOR 330 1/4 

[same as R30 

| TRANSISTGR 40V, PNP 
2 [SAME AS a1 


]O100E 1N4004 


cR2 SANE AS CRI 
cR3 |407336| |ulooe SCHOTTKY 


| cre | | 
| crs | i 
| cré |197464| 
{ cr7 | | 
| 
| 


| 
I 
| crie | | 
| 


| cri2 [312922] 
| | 
| nat [335520] 
| nLa4s [404e04| 
| mias [474257| 
| nLae |s3ss29| 
] nas | } 
| mur | | 
| mcp2 [a7ar6r] 


|SamME as CRI 
|SAaME as CRI 
{O1O0E 1N414@ 
[SAME aS CR6 
[same as cAaé 
[sane as CR3 
|sane as cRi 
{same as cRi 
]O10DE ZENER 1N4733a 
| 

JE1a LINE ORIVER 
|ouat usarT 
[quad 2-INPUT MPX 
JEra LINE RECEIVER 
{Same as tal 

[SAME AS MLAB 
[4-BIT SYNC COUNTER 


ALLL 


| nuB3 [339430] 
| ures [4a3497| 
| nips [474376| 


|auad NaNO BUFFER 
|sste 
JocTal 0 LATCH 


LL 


[Ree [341774] [RESISTOR NETWORK 10K 


| nuce | 404880 


SAME AS MLB2 
| MICROPRCZESSOR 


| MLC7 |.474032| 
| micg |404324 | 


Jouan 2-INruS OR 
Jouan oP ane 


J wor | | 
| 42 |sesees| 


|Sané aS nLAe 
[CRYSTAL OSCILLATOR 


[ mivs [404882{ 
| nco06 [474130] 


{COUNTER TIMER 
|3-@ OECOvER 


| mco7 [474880] 


{quad 2-INPUT NANO 


| nro [474253] 
| | I 
| l I 
{ swi [341710] 
| spay [341804] 
| { I 
I 

| 


Leo1 |4ese29| 


| | 


J3a1 [630701] 


| u3a3 [rasoi3 | 
| | | 
sti |336478| 


Joual 4-iNPUT mex 


| 

| 
|switcH 
[SWITCH GURL IN-LINE | 
| 
[LIGHT EMITTING D1 o0e} 
I 

{HEADER 1@ PT 

| CONNECTOR 25 PIN 
[CONNECTOR 25 PIN 
| 


| sTaaP 


MANUAL 534, 4-7 
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E. 411901 THROUGH 411908 CONTROLLERS (Contd) 
410761 Circuit Card Assembly (See Note 1.) 


319993 STRIP, TERMINAL (3 Pls.) 


cr + 
: 
a a 
ees J 
= g xr 

wn ~ 

q : 

5 ATT = Fa 

Qaz 


See Note 8, 


312918 STRAP, CABLE 


409761 CIRCUIT BOARD 


ISSUE 2A 
CIRCUIT LAYOUT 
See Note 4. 


See Note 9. 


405476 SOCKET, DIP 


Dotted line indi- 
cates that all 
resistors are con- 
nected together 
in the back of 
the board. 


pene poreed {[ eesnierion athe eae | _eesoeriow ltbcshoace {| serourron [ets tel | extourron | 
C1 |sess2e|2e[CarpaciToR 6.1 MFO cae | | |same as ci IL R17 | SAME AS R2 Ii_cre | |__|Same as cri | 
| c2 | [| [sane as ci || c27 | | |sane as ci | rie | [Sane AS R2 [| crs | | |same as cri | 
| cs 19931] [capacitor 47 MFO Il eze | | |sane as ci lf R19 | |sane AS R2 || cre 12922] [oro0e, zeNER S.1v { 
| ca fs33727| !capacttor 6.6 MFO || c29 | } [Same as ci If Ree | [SAME AS R2 ll { | | 
| cs | [Sane as C1 {| c3e | { [Sane as ct If R21 | [SAME AS R6 [| 91 4337342] a [TRANSISTOR 2N3986 | 
J ce | [sane as c1 j|_ 31 | { |sane as ct |L_rz2 | | SAME AS R6 [Lez | [3 [same as at | 
| c7 | [Sane as ci [| ¢32 | | [sane as ct || 223 [s1s971! [resistor 6e9 ivav [| { | | 
] co | [Sane AS Ci |} c33 | | |samne as c1 || R24 fsts9e7| |RESISTOR 51 1/4v |[ nLar |e7ege8] =| 1c quao 2 INPUT NAND| 
| co | |SAME AS C1 [| c34 | [6 }same As Cl || R25 bisess{ [RESISTOR 2.2K 174w || MLAZ jo74914| [IC HEX SCHMITT INV | 
[| ce | [Sane as ci || Ri fs1s9s9] [REeststoR 4.7K 174w || R26 | | [sane as R23 [| nLas | | [SAME as mLAz | 
J cu f |Sane as C1 {| R2 [51s9s0] [RESISTOR 108 174w || R27 fisgse| [RESISTOR 1.5K 174w || MLA® [474257| | IC QUAD 2 IN MPX | 
| cr2 ] |Sane as C1 I] #2 | | [Same as Ri || R28 |:29856 | a |RESISTOR, 150, 1/2 w || nLare| | |SAME AS MLAe j 
J cis | [Sane as C1 {| Re | | }Same as Ri || Reo | [3 |sane as R28 || nLar2] | | Same as MLAe | 
f ci | | SAME AS C1 {| RS | | [Same as R2 || R36 | | [SAKE as R6 || MLare| | |SAME as MLAS i 
f crs | | SAME AS C1 I] 86 15953] freststor 1.2K 174 || R31 | | [Sane as R6 [| meet [s74189| [1c DUAL JK FLIP FLOP) 
} cre | [same as cr J| 87 b3eese! [RESISTOR 158 174v R32 [315973] RESISTOR 33K 174W || MLB2 | SAME AS MLAI { 
} c17 | |same as ci [SAME AS R7 || R33 321545] jReststoR 12K 174¥ || MLB3 |974@352| | IC QUAD OR ] 
| cre |} | |SAn€ as ci {il |SAME AS R7 I] R34 [90092] Resistor 6.0K 174¥ || MLBS jo79193| | IC DUAL CLOCK CTR | 
| c19 | | [Sane as ci {j Rie | {SAME AS R7 R35 [521213] {RESISTOR 1K 174¥ || mLcS jeoarei| | IC CHos RAM MEMORY |} 
| C2@ |337333| |CaPpaciTOR 22 MFO {J R11 | [SAME AS R7 1] R36 | [SAME AS R7 || muce | SAME AS MLCS I 
C21 |32@262| {CAPACITOR *.7 MFO I ri2 AME AS RT yl R37 SAME AS R7 MLC? 1412413 | IC ROM ISSUE! 
c22 SAME AS C1 | R13 SAME AS RZ j|R36-R44 SAME AS R25 MLCe |-404116. IC 16K X 1 RAM 
| c23 | | [Same as cs [| Re | [SAME AS R2 || cR1 |197464| |OIODE 1N4148 MLC? SAME AS MLCO 
| c2s | | |SAME AS C1 i] ris | {SAME AS R2 [cre |_| [Sane as cri MUCIa SAME AS ALCO 
| ces { als [SAME AS C1 [|] R16 | [SANE AS R2 cR3 j [SAME AS CRI MLC1I wae SAME AS MLCO { 
MLC12 SAME AS MLC \ 
NOTEs: 6. For conversion to customer I.D. Issue 4A =f mcr | {SAME AS MLCe 
1. This circuit card assembly is not furnished resist Poa were made: see jmucis | |Sane as nice 
separately as a maintenance part. It is manu- or roug were incorporated on | mucisl/ | |SAne as nice 


factured and tested as an integral part of 
the 4119XX series controller assemblies, 

2. Battery conductors to be insulated on back 7 
of circuit board with Humiseal coating type . 
1A27 or equivalent. 

3. For conversion to customer I.D. Issue 1B, 
Q1 and Q2 were changed from 400590 to 
337342, R28 and 29 changed from 330640 9 
to 129856. . 

4. For conversion to customer I.D. Issue 2A, 
R38 through R44 were added, plus a strap 
from the top side of R44 to the top side of 
Cé. 

5. For conversion to customer I.D. Issue 3A, 


MLC7 was changed from Issue 1 to Issue 2. 10. 


11. 


the board (Issue 2A). b) The strap from R44 
to C6 was eliminated. c) Capacitor C34 
(.luf) was added. 

For conversion to customer I.D. Issue 5A, 
404992 ROM replaces 404990 ROM (MLC7). 
For conversion to customer I.D. Issue 6A, 
407551 ROM replaces 404992 ROM (MLC7). 
Washers 131228 were deleted from under B1. 
For conversion to customer I.D. Issue 7A, 
a strap was added from the plated through 
hole which is located left and up from ter- 
minal 11, and electrically connected to 
Pin 11, along the heavy ground bus, to the 
bottom side of C5. 

For conversion to customer I.D. Issue 8A, 
404999 ROM replaces 407551 ROM (MLC7). 
For conversion to customer I.D. Issue 9A, 
412413 ROM replaces 404999 ROM (MLC7). 


A || 
Bt ]\406099| |BaTTERY 3.6V NICAD 


f 
See Notes 5, 7, 8,10 and 11. 
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3. 411952, 411954, 411955, 411957 and 411959 Applications Program Cards 


405476 SOCKET, DIP 409757 CIRCUIT BOARD 
(8 PLACES) 


LA4 MLAS 


O000ccd0c00 


O000000000 
0000000000 


315946 FEMALE CONTACT 
(30 PLACES) 


REF. PART NO. REQUIRED 
DESIG- APPLICATIONS PROGRAM CARD 


NATION 
| 411952 | 411954 | 411955 | 411957 | 411958 | 411959 | 411981 |__ DESCRIPTION ___ 


404994 | 407419 | 406991 | 404969 | 454669 | 430839 

1 404995 | 407420 | 406992 | 404970 | 454670 | 401487 

404996 | 407421 406993 | 454671 | 403840 
404997 | 407422 | 406994 | 406994 | 454672 455028 | IC ROM 2048 x 8 
1 404998 | 407423 | 406995 [| 406995 | 454673 | 407490 | 455029 | IC ROM 2048 x 8. 
1 —__] 407424 | 406996 | 406996 | 454674 | 407491 | 455030 | IC ROM 2048 x 8 
1 | 407425 [| 406997 | 406997 | 454675 | 430841 — __LICROM 2048x8 
407426 | 406998 | 404971 | 454676 | 407493 — IC ROM 2048 x 8 


REF. 
OESIG. [NO. REQ. § 


MLB3 1474138 ¢ IC, 3 - 8 DECODER 


C1 CAPACITOR, 0.1 MFD 
C2 SAME AS C1 
cs [sf SAME ASC1 
ca | sd SAME AS C1 
cs | ~—s|. SAME ASC 
[cs |__| SAME AS G1 
ae a 
es ES 
2 c9 ‘| 337333 { CAPACITOR, 22 MFD 
po eae 
ae fae 
405476 jj SOCKET, DIP 
[215946 | CONTACT 
Notes: 
411952 411954 411955 
1, FOR CONV, FROM CUST. LD, 1, ISSUE 1 CARDS WERE NOT MAN-____1. FOR CONVERSION FROM CUSTOMER LD. 
i ISSUE 1B TO 2A, ROMS 404994, UFACTURED, AT ISSUE 2A. ROMS ISSUE 1A TO 2A, EPROMS 406991 THROUGH 
| 995, 997 AND 998 WERE CHANGED 404719 THROUGH 407426 WERE 406998 WERE CHANGED TO ISSUE 2. 
TO ISSUE 2 AND 404996 WAS CHANGED TO ISSUE 2. 
CHANGED TO ISSUE 3. 2. AT ISSUE 3A, ROMS 407419, 
2. FOR CONV. FROM CUSTOMER 407420, 407425, AND 407424 
ID. ISSUE 2A TO 3A, ROM WERE CHANGED TO ISSUE 3, 
404997 WAS CHANGED TO AND ALL PRODUCT UPDATED. 
ISSUE 3. 3. AT ISSUE 4A. ROMS 407419 


AND 407424 WERE CHANGED 
RO ISSUE 4, AND ROM 407423 
WAS CHANGED TO ISSUE 3. 


4 
: 
{ 
i 
i 


534, 4-10 


? 


E. 411901 THROUGH 411908 CONTROLLERS (Contd) 


4. 411956 and 411960 Applications Program Cards 


406068 SOCKET 
(4 PLACES) 


DOGGhhtooo 


8 


315946 FEMALE CONTACT 


(30 PLACES) 


eS. eeeeeeeEeeEeEeEeEeEeEeEeEeEEEEEEEEEEEEEEEEE=_= 
REF | PART | 
DESIG. wo ren. | 2 | Pence ETON | 


[ ML2 [474138 { ~ [IC,3-8 DECODER | 


I I 1st ij 
RP1  ] 341822 MODULE, RESISTOR, 150 
RP8 SAME AS RP1 


R1 330640 RESISTOR, 150 .25 W 
| R2 | | | SAMEASR1 I 
C1-Cc6 [405324 CAPACITOR, .1MFD 


[o7__[sa7a33 | | CAPACITOR, 22 MFD | 


| Jasoas {__ [Contacts so PLaces _] 


405476 
406068 


24 PIN SOCKET 


28 PIN SOCKET 


405476, 24 PIN SOCKET 


g 
Booono0g 


(at) 


REF PART NO. REQ. 
DESIG. [APPLICATIONS PROGH zt DESCRIPTION 
411956 | 411960 | | 
ML3 411441 430843 PROG EPROM ISS 1 (8Kx8) 
ML4 411442 430844 PROG EPROM ISS 1 (8Kx8 
!ML5 411443 _ PROG EPROM ISS 1 (8Kx8 
ML7 411444 430846 PROG EPROM ISS 1 (2Kx8 


312918, CABLE CLAMP 406099. BATTERY 


406068, 


SOCKET (2 PLE.) 


482033. CABLE at 


tip 


s0sozs. 


430701, 


LIGHT EMITTING DJOOE 


CONNECTOR (2 PLS.) 


agoi7e tae: ADSAi ee SOCKET LbO“PIN 409230, ETCHED CRT BOARD 340150, RIVET (6 PLB) 407714, HEADER (40 PIN) 
aii CONNECTED “BETWEEN Ping NOTE: |. FOR CONVERSION TO CUSTOMER 1.0. ISSUE 2A, 
(HAND 29:5ON. MON -COMPONENT EPROMS 454606 AND 4546C7 CHANGED TO 
STAMP ASSEMBLY NUMBER HERE SIDE OF BOARD. ISSUE 2 AND 454608 AT MI.C5 WAS DELETED, 
AND SOCKET 405476 DELETED. 
. FOR CONVERSION FROM CUSTOMER I.0. ISSUE 2A TD 
3A,MLAS (335529) AND SWI (341710) WERE DELETED. 
peste. [No neo | DESCRIRTION | orsié.[no neo! _| DESCATPT ION | [ttie. ento DESCRIPTION nests. wovneal | DESCATE TION | Joesré.[novneol | DESCRIPTION | 
MLC? [40a1o1 T.C.+ CMOS RAH, 256 X 1 RPCzO | 341836 RESISTOR PACK.» 10K OHHS JA33- R35] 315959 | re, *.7K, 1740 330931] _[ CAPACITOR, 47 HFD 1 
MLC? SAME AS MLCI MLB21 SAME AS MLB20 | R34 Rael 1 [SAME aS Aze | aaa [SANE AS C1 ——————— 
APCS [Sateze RESISTOR PACK.,150 OMS RPC2i SAME AS RPCZ2O R37_R391 1__[SAME AS ADS | [20 Ts3s72s| [CaPaciton. 4.7 AFD. 3svV_ | 
RPDS SAME AS APCS | [Mie22 | eoses9 T.C+» QUAD VOLTAGE COHP. ECELE SAME AS Al jeez | [| jsawenscr~*«& 
MLDS [404114 TC, RAM IK X & Ret SAME AS R33 23,c2 SAME AS C20 [#06068] |socxer. 2@ PIN. —~*«{ 
ALO4 [SANE AS MLee 4 2, R43} SAME AS AZO LYEIYE SOCKET, 40 PIN 
MAS 1454606 1.¢ , 64K EPROM, ISSUE 2 315955 RESISTOR, 2.2K, 1/4¥ Raa tsa aS Ai2 | i i 
MCS SHOWN FOR REFERENCE ONLY R2_ [315971] | RESISTOR, 600. 1/4 | Res nee | _|SAME AS Rte | [09 [337302] | TRANSISTOR, 40V | [Leo [ooso29 tease atom enttzine pine ___| EMSTTING DIODE 
APB6 RESISTOR PACK., 15K |] RS [31s9se] RESISTOR, 1.5K, 1/740 [R47 1315949]  |RESISTOR, 300, 1/40 ] 102,03 } | _|SAME aS a1 1 
Micé T 64m EPROM, ISSUE2 |} Re [315967 RESISTOR. Si, 1/4¥ Rae SAME AS A16 04,05 SAME AS Ot 407718 HEADER, 40 TEAM. 
AS__| 315973 RESISTOR. 33K, 1/4 Rae Le aS ASS 06.07 SAME AS Qt 430701 HEADER, 10 TEAM. SN 
MLAg SAME AS MLA? Aé _1315953| RESISTOR, 1.2K, 1740 320276] _|RESISTOR, 470, 1/4W | [@e-09 | [SAME AS at 
[ nuBe [404000 1.C.. CPU { R7 321545] RESISTOR, 12K, 1t74¥ q 315972] |RESISTOR, 22K, 1/40 I 340158 AIVET 
1 Re | 300092 RESISTOR, 6.0K, 1/4¥ 330661 RESISTOR. 1 MEO., 1740 
[AlB10 [40eeee| | 1.c.. OVAL USART | [Ro.At0| 129056 RESISTOR. 150. i7eW RSS| 315900 RESISTOR, 27K, 1740 [_cA1 [197464] | OIOOE, IN41e@ 1 452033 CABLE ASSEN. 20 COND. 
pmvets fazaros 1.C.+ DUAL FLIP-FLOP [a || |SAME AS A2 ‘| §f AS@ [333411]  |RESISTOR, @2K, 174¥ 1 kre. cr3| | [SAME AS CRI ] {482179| _|LABEL. INSTRUCTION t 
MLCT? |406802{ | 1.C., TIM/COUNT, bractasnst tessa soe SAME aS RO CRs, CRS] SANE AS CAT 
| mLer2 | 474032 [1.C., QUAD 2-IN OR Ris SAME AS R6 | —séd|:~—s« SAME as Re cRé6 | 407336 OIODE, SCHOTTKY 
ALOT | 339490 1.C.. QUAD NANO BUFF. 1 [ats [335000 RESISTOR: 15K, 1740 ccm i 452026 DIODE. ZENER. 4.3V 409230 GOARO. ETCHED CIRCUIT 
{MLc1s [408007] | 1.C.+ USART R16-R17]320275| _|RESISTOR, 10K, 17a¥ 
MLOT4 | 4740148 1... SEX. INVERTER i R19) SAHE AS AI6 [tt.c3 |[sossze]| _|CAPACITOR, .1 MFO 1 I 1 
wLCta [474161 T.C.. 4-O1T SYNC CNT 1 Sas |e [c2 |337333] | CAPACITOR, 22 HFOD | pte 336470 STRAP 
pmters | } | SAHE AS HLCT4 | Ree) |) SAME AS Ate ~~~*+ «OP Carce SAME AS Ct T3 SAME AS ST2 f | 
ALCTS SAME AS MLCI4 Z3. R20) GAME AS RS c7__| 202 CAPACITOR, 4.7 MFO nS ee ee 
[*Le16 | 405009} | CRYSTAL OSCILLATOR ]} [Res |sisost RESISTOR, 560, 1740 [ce.cs | 1_|SAME AS cI | fstz.ste]_ | [Sane as st2 } | 
MLBI7 | 474374 1.C.+ OCTAL D-LATCH t —s 335635 RESISTOR. 15, 174 er0.c11 |__[SAME aS cr 1 SAME a6 STZ I I I 1 
mLa16 SAME AS HLOI7 R20 [321213 RESISTOR, IR. t/4¥ iz-c13 SAME AS Ct 
RPG19 | 361027 RESISTOR PAGK.. 1K ONMS bse R30 SAME AS Rze 14-015) SAHE AS Ct 
[Arc | SAME AS RPCS | [ast 1__[SAME AS RO 116 |3e625 [CAPAcITOl | 
fp Mleeo |474257| _|1.c., QUAD 2 IN MPX (3 ST)} | ASZ2 | 1__|SANE AS Re [17 |__[SANE as cy 1 


‘aA 


ATANYSSV UATIOULNOD TEZOTy 


Il-P ‘pes IVONVIN 


312910. CABLE CLAMP 406099. GATTERY 406060. SOCKET 


o-erz 


452179 LA@EL 405476, SOCKET. 24 PIN 403492, SOCKET. 40 PIN 


Ctl CONNECTED BETWEEN PINS tl AND 29 
ON NON- COMPONENT SIDE OF BOARD 
HISTORY NOTE: 


1. FOR CONVERSION TO CUST. I.D. ISSUE 24, EPROM 454677 
CHANGED TO ISSUE 3. CHANGE INCORPORATED 8EFORE 
ANY PRODUCT SHIPPED 

2.FOR CONVERSION FROM CUSTOMER 1.0. 24 TO A+ Swit341710) 
AND SOCKET (406068) AT MLC6 WERE DELETED. 


REF. REF. | PART REF. 
pes!é.|No REO OESCAIPTION beer. we mee DESCRIPTION | [oeets. 
fF HLct [sosio1| | 1.c., CHOS RAM, 256 x 1 Papczo [341934  [RESISTOA PACK., 10K OHMS 

mLce SAME AS MLCT MLB2t SANE AS HLB20 CELE 


faceisvon PACK..150 OHMS | pRpc21 {sf ~—s«[ SAME AS RPC20 R37_ R39) 
SAME AS RPCS Mupee [404239 T.C.> QUAD VOLTAGE COMP. R30. RAG 


i it Li 


ALO® [_[sanéas ries sd 7} 1 J EPELE 
MLAS [454677 uC. 8KX8 EPROM, ISS 3 Ri__[315955| _| RESISTO! 1740 

TSHOWN FOR REFERENCE ONLY | fF A2 [315971] |RESISTO 174 

RESISTOR PACK., 19K Ra__| 315958 RESISTOR, 1.5K, 1/4¥ 


Re | 315947 
! RS [315973] |RESISTOR, 33K, 174¥ 
315953] _[RESISTOR, 1.2K. 17a 


RESISTOR. Si. 1/40 


ES 1S ere eral 
[averse [1.7 3-6 peCODER_ | 


SAME AS MLA7 


PART 
NO REO 


BR33..k35, 315959] 


{ 
| 
| 
i 


452033. 


DESCRIPTION 


]RESISTOR, 4.7K, t/4¥ 
TSAME AS R20 

[SAME AS R33 

| SAME as 
TSAME AS 
| SAME 


RESISTOR, 300, 1/40 


RESISTOR, 470, 1/44 


409230, ETCHEO CKT BOARD 


4CSO29, LOWY EMIVTING DICOE 


CABLE ASSEN. 
430701. CONNECTOR (2 PLE.) 


a4 
HEADER (60 PIN) 


3401S@, RIVET (6 PLE) 407714, 


oesré.{no real | DESCRIPTION 1 [oreté. lao pea DESCAIPTION 
f ce {310931| |CAPACITOR. 47 MFO 11 1 tI 1 
19,02) SAME AS CI } | 
if c20 333725 CAPACITOR. 4.7 MFO, 35V 
Ga SANE ASC I {005476| |SOCKET, 24 PIN 
1 k2s.c2q SAME As C20 1 1406060|  [SOCKET. 20 PIN 
1 {403412| _|SOCKET, 40 PIN 


LEO {405029 LIGHT EMITTING DIODE 


sa7718 HERDER. 40 TERM. 
I [430701| _[HEADER, 10 TEAR 


R10|129056| [RESISTOR 150, tau 11 ess | 


[tusts }474109| |1.C.. OUAL FLIP-FLOP‘ FLIP-FLOP Rid 
MLC11 | 409002 1.C.a» TIM/COUNT. 12, A135 330640 RESISTOR, 150. 1/4¥ 17 | | SCtSamE as no —SC( td ]*57 | | {Same nsre 
MLBI2 | 474032 1.C... QUAD 2-IN OR 


Pente  aarae a eee ee ees | 
Pie aa 


1.C.. USART 


16,R17| 320273 | | RESISTOR, 10K, 1740 I 


3159¢8| 


SAME AS RZ 1 Rs4 et 


i] 
RG 1 [R50 {320276 
[tee [soeaeo| |i.c.. cPu R7 [321545]  |RESISTOR. 12k. 1/4 1 R51 Rss) a15972 RESISTOR, 22K, 1740 
MLAM | 335529 1.C., GUAD Elm RECEIVER R@ [300092]  [RESISTOR, 6.0K, 1/74W i Pans Serer RESISTOR, 1 MEG., 1740 1 
[ator tronseet— tres pon pes 404004 1.C.. OUAL USART it 


RESISTOR, 27K, 174 
RESISTOR, @2K, 1/4¥ 
[SAME AS RO 


1 aicr re7see [DIODE, 1Na140 it [452033] COMO. I 
' Krzcas] same as chy eS2179 INGTRUCTION 


fers.crs| «| ~s«jSame as crd)~—~—“—=*~™~™~™SCSYY 


Ria Sane aS R6 [rse | | |saneasns sd jens _feozsse | forooe_scnorrxy —__] [OTO0E. “ScHoTTKy | 
ais [333408 RESISTOR, 15K, 174 Pcr7Taszozs| [orope. zener, s.sv 409230 GoaRo, ETCHED CIACUIT 
ET (EY | | ! | I 


rd 


. ae oe 


pers [rere—fe- ree arte 18.R1 SAME AS RIG [Cr.c3 [4osszej [CAPACITOR. .1 WFO CO 1 | Cees Re? Gl] a ae ee | 

20-R21 SAME AS AI6 [C2 [337333] {CRPacitoR, 22 nFO 1 | $T2| 336470 STRAP 1 I | 
Se ee SAME AS MLCI4 R22 SAME AS AIG C4. C6 SAHE AS C1 Stal SAME AS ST2 

23. R24} SAME AS AG s20ze2 CAPACITOR. 4.7 HF st SAME AS ST2 | { 
[MLB16 1405009] [crYsTAL OSCILLATOR —~§ § R25 [315951] |[RESISTOR, 560, S74 1 ice.ce} [SAME AS C1 [| rst | sane 65 S72 |__|SAME AS sT2 ft 

jmvet7 [47e374[ [r.c.s. Octal D-LATCW B26, R27] 335695| | RESISTOR, 15, t74¥ 1 jero.crs SAME AS Ct 1st? Usts | | |sameasste ff 4 | | 
mLBTe SAME AS HLBI7 Ree [321213 RESISTOR, 1K, 1/4¥ ei2.ciy | __| 
RPO? [341027 RESISTOR PACK., 1K OHMS AZURE a 6 ss SAME AS Ct | eee on eee | 

pReci9 | [| [sane as APcy.SSSSCSd R3t SAME AS R6 [C16 Tss62z3e}  [CAPACITOR, 33PF By | CS CTT [BATTFRY. NICAD, 3.6v 

j nie20 fe7ezs7} [1.c.. QUAD 2 IN HPX (3 ST] § ASz | [SAME AS R4& 1 C17 SAME AS Cl 312970 CABLE CLAMP 


D 


ATANASSV UATIOULNOD ZEZOTP 


ZT-v ‘VES 


332978, CABLE CLanP 406099, 


452179 LABEL 


orss: 

TSS! con COMVERSICN FROM ISSUE 1A TO ISSUE 2A, 
C25 AND C26 ARE CONKECTED BETWEEN PINS 12 
ANG 24 ON COMPONENT SIDE OF THE BOARD, 
AT MLSS AND MLC6, 


DESTS.|NO REG DESCRIPTION 
[rect [soso] |1.c.. cmos aan, 255 K @ 
Prcce | 1 [sane as muct 


PRESTSTOR PACK 
SAME 43 RPCS 

ErrRon, A x0 
RESISTOR PACK.» 


150 OHMS 


[_fecs [sste22] 


15K 


406960, SOCKET (2 PLO.) 


BATTERY 


C11 CONNECTED BETWEEN PINS :1 AND 29 
OK NON-COMPONENT SIDE OF THE BOARO 


2. FOR CONVERSION FROM ISSUE 24 TO 3A,R60 
(411266 ,iOk RESISTOR) WAS CHANGED TO STIP 
{336470,STRAP). 


DESIG. NO REO DESCRIPTION 


1 MLB2) SAME AS MLEZO 
1 RPC2t SAME AS RPC20 


tr QUAD VOLTAGE CO. 


2K, 1/40 


EPROM. BK X @ 


RESISTOR, 600. 1/4 
RESISTOR. 1.5K. 1/4¥ 


OvAL USART 


RESISTOR, Si. i/o 
33K. 1740 
1.2K, 1/40 


P10> 


#53822. CABLE ASSEN. 


Piti ONE IS IN LOWER RIGHT CORNER. 


~-ore 


409241, ETCHED CRT BOARD 


DESCRIPTION 


SAME AS R2E 
SAME AS R3D 


DESIG.|.NO REG 
1 cre [seezsey 


4O0S02%-. LIGHE ENLTTINGs LODE 


B40rSO, AIVET (6 PLSD 407714, HEADER (40 PIN) 
OZSCRIPTION lorsta. | I DESCRIPTION 
[ CAPACITOR. 330F BTis.14 T_Isane as sti 
SANE AS Ct Tivt SAE AS STI 
STD SAME AS STI 
i] 1 ! 
CAPACITOR, 4.7 qf « [81 [soso99] [oattery. NICAO. 3.6v 1 


SAME AS CI 


Ts0606e§ 


PSOCKET, 26 PIN 1 


RESISTOR. 
RESISTOR, 


12K, 1/40 
6.0K, 1740 


RESISTOR. 150, t/2w 


RESISTOR. 27K. 1/46 


SAME AS QI 


9 1-C.- DUAL FLIP-FLOP Loan tf 1 [Sane as rz I 
[MUC1T | soaese 1... TIN/COUNT. Fri2.nigeit2z22] RESISTOR. 130, t7av i 
MLOt2 [374032 T.C., QUAD 2-IN OR | Lore TE [sane as re 1 
Has Be436 T.€.» QUAO NAND SUFF. RESISTOR. 15K, 1/4¥ 
Lmicis|sosoo7f J1.c.. usart I 1/40 
Leieis [azote 1.C.. HEX. INVERTER I 
a7e16t 1.c., 4-817 SYNC CNT | 
SAME AS MLC14 


SAME AS MLOI4 
CRYSTAL OSCILLATOR 
z.C.. OCTAL O-LATCH 


tLets | sosoas 
HLO17 [azesze 


Mista SAKE AS Mi.BI7 
RPG19 [341027 RESISTOR PACK.. 1K OHAS 


s 
T.C.+ 
RESISTOR PACK... 


Erect | AS RPCS 
MLB20 | 474257 


REC2C TSa1e3s¢ 


OU90 Z IN MPX {3 ST) 
10K OHMS 


RESISTOR, S60. 1/4¥ 
1740 


1740 


PESISTOR. 15. 
RESISTOR, th. 


1 SAME AS AG 
SANE AS R4& 


CAPACS7OR, 


vt A 
CAPACITOR. 2c 


SAME AS Ci 


CAPACITOR. 4.7 gF 


SAmE af QO) 


O100E. SCHOTTKY 
DIODE. ZENER. 4-3V 


SAME AS Ct 


AES:STOR, 4.7K. 1/40 


[so7774]  [HEAGER. 40 TERM. 
a 
EXEL) a CUCL 


‘H 


ATANUSsV UATIOULNOO TPCOLly 


el-F ‘bes TVANVIN 


534, 4-14 
I. 420301 TELEX INTERFACE 


151880 


Part of 
93 151880 
oe cou: 412276 6 


420114 


146952 Gy” | 
<a 


id 
420126 or 
~~ 


=D ® _ QI 
@) 5152695, = 
Vaal f- a eg 


‘93984 
~ 420113 


are 


ee 


153799 1Svn/ Ce x / 
412393 J 
x 198670 
ve wh ee ae 
, :) 
301466 454137 —1302 
LATE DESIGN 3—_ 2191 ata 


Go 


125011 
93984 


151880 ~~ 


@ 407494 


420113 


@ 420120 e i‘. 
at Ya06i ~~ ~~ 
a —~7420103 ae 
OS ie y 
| ange | SS pengos 


301466} 


QW 153799 oo » yo 
© 4123944 9s or 454137 
6 


NOTE: 510485 Specification is included with 420301 Telex Interface. 
@) Not part of 420301 Telex Interface. 


MANUAL 5834, 4-15 


430732 NUT 


? 410038 TELEX INTERFACE CIRCUIT CARD 346920 STUD 
(TORQUE FROM 


% 409038 CIRCUIT BOARD 


346710 RIVET 
(6-PLS.) 


312919 STRAP 


fi ca” fed” EI BIR 
ihe 4 g 0008 = ateg 
Hlaghage 7" mom fy ah 
odngs bare tel 


wa +t 
410038 ASSEM, 


iss, 


unwed 


Pn CT s10% 
sw3 sw2 


age 


290cn% 


EXTERMAL 
Swi 


184058 SCREW 


341618 PIN 144495 PAD 346920 STUD CLAMP (4 - PLS.) 
(12 - PLS.) UNDER Q13 430732 NUT 
DIODE CR 29 MUST AND Q14, a a Ee 
BE RAISED APPROX, ae 
430516 STRAP (2 — PLS.) 


1/16 INCH OFF OF 


CIRCUIT CARD (4 - PLS.) 


420118 HEAT SINK 


DOUBLE LAYER TAPE TO 
BE EXTENDED .410 + .040 
BELOW EDGE OF HEAT SINK 


DETAIL A 


534, 4-16 


‘I. 420301 TELEX INTERFACE (Contd) 


-N N N 

REF. | PART | 9° REF. PART | 2 REF. PART [90 
| otf, learr, Ee | DESCRIFT:ON | get, NO. REQ. [2 DESCRIPTION {| sem, NO. a, {3 DESCRIPTION | 
Loci} 4521201 | caPacttoR. 1000 MFD 1! R53 | 143656 RESISTOR, 51 1/2" (ima | 33sszat fc. LINe DRIVER { 
Ec2 ] |] SaMe AS C1 rsa | 335529 | Ic. LINE RECEIVER I 
474000f{ {| IC, Quad ] 


| SAME AS R53 1 MLAZ 
[cz] 319998] | capacitcr. 3300MFD_ |} rss | 411218 RESISTOR, 130 i/4n MA3 
[ca] 1vzaizl__| capacito=. 100MFD __I{ R56 | ajj270| _| ReststoR on aw _| 
| cs__| 3358001 | capacitor 330PFD 57 SAME AS R56 


R' 
to] | [same as c5 frss | 411294] RESISTOR, 150K 1/4 W 
1 cz__1.3000571 —‘| CAPACITOR. 0,017MFD R59 SAME_AS R' T a7 | 


IC. QUAD NAND O.C. 


CMOS HEX IN 

{ce | 1 | same aS C7 REO 411322 RESISTOR, 2.2m 1/aw 

cg 323141 CAPACITOR, 680 PFD Tren | I SAME_AS R63 

C10 SAME aS C9 j i {ey 
L cu] Ld same as C9 a 1 1] 
bci2z_} 1 i save as C7 Tk | 1] 
[cz | L_| Same as C9 tl | 1 | 
Lcis | |_| same as C7 ILa 1 3332411 _| TRANSISTOR, 6OV_NPN 
}ocis | |_| same as C7 Ile ! |_| Same aS Qu 

1 | 


| SAME AS Ql 
STOR 


SAME_AS Cé 


c | ET same as Ce | 
cai_ | 1 same as C? tL os SAME AS Q4 1 
022 {ser | capactroR 470 PFD |! a | LT SAME as Ql 1 | LED2 | 4 AS LED] l 
9 A LED3 
l Ed } i qu SAME AS Q4 LEO4 SAME AS LED] 
! I Tot fT] qu SAME AS Q4 I I 1st } 
i I Tt i faz 430782 TRANSISTOR. 300V PNP I 1 1 ot i 
R1 411263 |__| Resistor. 7.5K 1/4W Il aa | |_| same _as 13 in I 14 1 
411258 RESISTOR, 4.7K 1/4W fas | [| SAME AS Q) i I 1] I 
R3 SAME AS RZ 16 AME lsp1__1 341804! | SwITcH l 
Ra I 1 i. 1 
R it 1 | | 1 
| 1 
I] st2 SAME AS ST1 
1 


1st 
I 
1 
Io ST3 | {Sve AS ST 
ot 1} sta SAME_AS ST1 


R10 TOR. 51K 1/4W CRL 171541 DIODE, 200V 1; 
411297 RESISTOR. 200K 1/4w _ If cr2 SAME AS CRI | 

R 1 x I 
i 


R10 


SAME aS R11 ! 


RESISTOR. 150 174m CRS SAME AS CR3 
AME [ont [sue AS CR3 {sas [7 tsi 45 sm 
CRB SAME_AS CR3 sna SAME Ww) 
CRO SAME_AS CR Tsns fT Tsameassm 
It crio SAME AS CR3 __tiswe | I sameas sma 
lcm | | same as cR3 VW l Id I 
tee eee Tcriz_ | st tsame as crs I I ! 
R22 SAME_AS iR17 cRI3__| 43060: I ! Lot i 
[rox || tsame aS R17 cR14 SAME AS CR13 Tel | 42011 K 
prea | | same aS R17 | 
pres | sds Same aS R6 rT ft iff if 
[R26 | | SSAME AS RG os —[ aceene { fic. vor pes. _| 
[ree | | same as R27 I I 1 j 
R29 {118196 | _|ReSISTOR, 39K 1W i I a) I 
[R30 [420110 | TrestsTor, 33.21% I I rt 1 
R31 _|azo111 | _[reststor. 43.21% [PL 1347615 | -ICONNECTOR. 6 PIN 1 
as2 411298 RESISTOR, 220K 1/4W P2 347623 COWECTOR, 12 PIN 
R33 [411290 oR, 100K 1/4W ps {4o31is | |cowector P 
| R34 4411266 —| 
cn a 
a a 
a a 
[Rao fazoriz |_| 
rau | 
ras] | same aS Raz 
R44 | | same aS RBC 
peas | | same as 2c 
[R47 fig9840 | RESISTOR, 150 SW 
Heas—harzzs | SISTOR, 1K 3W é 
pag p7isze | IpeststoR 1.5K 5W 
[ps0 ls0aa2 | Iresiston, 240 1/2W 
fe. | | Isame as ROO 
lese hiazio |_ip OR 22K 2 


MANUAL 534, 4-17 


J. 430899 APL ALTERNATE FONT MODIFICATION KIT 


) 410719 DUAL FONT CIRCUIT CARD 


409719 BOARD, CIRCUIT 


410719 


enrconcceeseo 
paaoooocccn 
(-T-¥-7-W-3-5-7 0-0-8 


405476 SOCKET, 24 PIN 
340334 SOCKET, 64 PIN (2 PLS.) 
WITH CLIP (NOTE 101) 


PART 
NO. REQ. 


405324 


RPA3 341774 


DESCRIPTION 


Notes: 


SAVE ASC1 


CAPACITOR,0.1MFD. | 
IC XFC MOS PACK | 


101. 340334 socket includes 340335 clip 
(packed separately). 


MODULE, RESISTOR 10K 


341804 SWITCH, 4 POSITION 


430507 


534, 4-18 


430899 APL ALTERNATE FONT MODIFICATION KIT. (Contd) 


J. 


Vs 410719 


leg 


(oJ 


es} 


(33 


Ge) 


(4) 


INSTRUCTIONS: 


TYPE OR DRAW NEW SYMBOLS YOU WANT 


ON BLANK LABELS. 


CLEAN THE FRONT OF EACH KEYTOP, 


REMOVE THE REQUIRED TABS FROM THIS 
CHART AND PRESS THEM ON THE FRONT 


OF AFFECTED KEYTOPS AS SHOWN AT 


THE RIGHT. 


Note: 


© 
[~) 
wo 
(2) 
™) 
vt 


346260 keytop extractor and 510638 Specification 
are included with 430899 Modification Kit. 


MANUAL 534, 4-19 


K. 480900 ANSWER-BACK MODIFICATION KIT 


410710 154202 
339600 
B 
oo ee ee 
| if Gah ae ae 


abe oe te Hi: 
epee BE: 


12 $238 1 


Cuvucd0IdII9I00 


REFERENCE 
POWER 
SUPPLY 


>> 
t 
== nh = 


<a 


eee | 2G AWG 


= STRAP 


fe} 
°o 
LY EFERENCE 
R 
J ae LOGIC 


CARD 


Note: 509448 Specification is 
included with 430900 
Modification Kit. 


Commemosesccooonones | seternccscorosencnss 


-----.002 


NOTE 1 


407717 
405066 


MRI! 


Frc! 
: SPAS. 
qo faabaa aay 


R17 acm r10 


c6e<C_} @ 
<—2c10 
= ri6 


oO 


—— = R32 
=—(__} R27 
R33 
R34 
——rc32 -<C_ cise 


% 


REF | PART PART REF | PART 
DESIG.} NO.REQ DESCRIPTION NO.RE! DESIG | NO.REQ. DESCRIPTION 
405324 — 4740 ns a 
MLA4 rR? fT 
C3___|323141 |__| MLA5_|341808 ECs ee 
C4 899987 FI MLA10 rRo oy 
C5 336948 LAi1/ 335529 300092 [| 
C6 MLA12[339009 | | DUAL 4 IN NAND = 
C7 SAME AS C1 MLA13|474004 | | HEX INVERTER R12 |315971 |_| 
C8 | | SAME AS C3 339602 | | DUAL ONE SHOT rRis jf S| 
(or | EAS C5 }QUAD 2INNOR ___} Rug_f___t_ 
pol) ts t 404006 UART PRis {fT 
346729 474161 4BIT BINARY COUNTER | Ri6 [328785 | TR 
Yci2 {| i SAME AS MLA2 PR17__[ 321213 | 
[R18 {320275 | | 
C14 [333727 ACITOR 6.8 pf 474008 R19 50641 | R 
Clb SAME AS C1 Pts 
C16 MLB12/ 404555 7324862 | | 
C17 = M = Ra = 
r C18_| 335799 | LB14 pee s 
| ci9 {SAME AS C18 MLC1 p+} Sait AS MLAIS —____ [R24 1337325 | | 
C20 {310929 | | CAPACITOR 1.8 pf MLC2 -—{ SAME ASMLAL2 __) ee (ed 
P cai [TC SAME AS C4 MLC4 [~|, S |. SAME AS MLB4 ee 
[22,1 | | SAME ASC] | MLCS | dT SAME ASMLAI3 eee a 
c2s_ ||] SAME ASCil | MLCe [|_| [SAME ASMLB2_ | lene a 
| _c2a_ |_| |SAMEASCi CS] MLG7 [SAME ASMLAI2 ean Ta 
[ces || |SAMEASC4 ——sd| MLCg [SAME ASMLB1 aes a 
SAME AS C1 [MLCiO| «| SAME ASMLA2 | eee Be 
: i —— oe ot ee 
SAME AS C1 MLC12 [|__| SAME AS MLB12 333411 {| 
C29 |__| SAME AS C2 LC13 | SAME AS MLB2 R34 [tT 
C30 |_| SAME AS C20 MLCi2 | | 
C31 —_ } 
C32 AME AS C4 = i] 
AME AS C4 Ri a 
|) C34 fT TSA S PR27 [315959 | —— 
C35 SAME AS Cll R3 336470 [STRAP si 
—— es as a 
ae ny A Ls 


346442 


+ 
<2 


Cle 
C3 


21 
4. 
410710 ASSEM. ISS. 


633 == 


ce 
c30 
davo LINDYIO MOVE-UEMSNV OTLOTY 


(pIu0D) LIM NOMLVOIMIGOW HOVE-UAMSNV 006087 


R36 ef e_ R14 = Ri 


NOTES: 
I. 


MLA4 IS A 339600 PROM (32 x 8) WHICH IS NOT PART 
OF THIS ASSEMBLY BUT IS PROVIDED IN THE ANSWER BACK 
MOD. KIT 1430900}. 

AFTER THE PROM IS CORRECTLY PROGRAMMED IT MUST BE 
PLUGGED INTO THE SOCKET (405066) AS SHOWN. 


. ATCUSTOMER 1.0. ISSUE 2A: 


&. STRAPS STI & ST2 ADDED FOR MANUFACTURING 
PURPOSES 


8. Cli,C23 AND C35 WERE CHANGED FROM .0OI (PART # 
328973) TO 1200PF . 

€. C20 AND C30 WERE CHANGED FROM 333721 TO 310929 
(VALUE REMAINED AS (.8 uF) 

D. CIB AND CI9 WERE CHANGED FROM S6PF (RART 4 325038) 


TO 47PF 
£ ISSUE 2A BOARD 


fe) 


>: i 


0Z-F ‘VES 


ee = 


lee 
CRYSTAL), 
if MHZ 


© 30 
e 


JIO7 PIN I4 


410740 Logic Card Strap 


509628 Specification is included with 430910 Modification Kit. 


410718 ASSEMBLY 
7] 


LIM NOILVOIMIGOWN ONITTIVO FHAILO’ TAS OT60EP 


1Z-P ‘ves TVONVIN 


341802 CONNECTOR, 20-Pin 


ISSUE 1A ONLY 
/ ISSUE 2A & ABOVE 


athe a pe ee eee ee ins 


412342 
CRYSTAL 
2.24 MHZ 


410718 ASSEMBLY 


87635 SCREW, 6-32 403412 SOCKET, DIP 


(2 required to mount 
F PART DESCRIPTION REF PART DESCRIPTION REF PART DESCRIPTION 


the 430547 BRACKET. ) beens NO. REQ DESIG. | NO. REQ DESIG. | NO. REQ 


= — g ci 405324 CAPACITOR 0.1 MFD R12 143660 RESISTOR 750 1/4W RPB1 407337 RESISTOR MOD 5.6K 
| ae C2 SAME AS Cl R13 SAME AS R12 


©} | d 1 c3 | | SAME AS Cl I R14 | 178861 | RESISTOR 27 1/2W 1 SPA1 | 341807 SWITCH 7 POSITION 
- re | SAME AS Cl TRIS | 181611 | RESISTOR 22 1/2W 1 SPB2 [| 341604 SWITCH 4 POSITION 
i 430547 BRACKET, roc f | SAME AS C1 1 1 1 | spci | SAME AS SPA1 
Ila CONNECTOR tr ce [SAME AS CT T 1 i 1 
Lo [SAME AS C1 T_CR1__| 312341 | DIODE 1Nd004 1 i 
V [__CB__{ 346729 | CAPACITOR 1200 PFD_| CR2_ | 337328 | DIODE IN4737A 1 I 
1 ] I Tocr3_ | SAME AS CRI 1 ! 
I RI 143667 _| RESISTOR 3.9K _1/2W 
i 145914 CONNECTOR R2 320026 | RESISTOR 3.9K 1/4W 
>) Il. T__R3_ | 321507 [RESISTOR 1.8K 1/4w | MLA2 1474257 | IC QUAD 2 INPUT MUX I I 
1} I R4 | {| SAME AS R3 I} MLA4 | 474002 | IC QUAD 2 INPUT NOR 4] I 
T_R5 | 137443 | RESISTOR 1.8K 1/2W | MLAS | | SAME AS MLA4 I I 
il 1 R6 t | SAME AS RS — MLB3 =| 430931 || _IC SCU MOS PACK ASM f l 
\! | R7 1 | SAME AS R3 I muic2 | | SAME AS MLA2 I ! 
| rs [SAME _AS_R2 1 Mica | 474138 | IC 1 of 8 DECODER I I 
| rR 1 | SAME AS R2 } MLCS | | SAME AS MLC4 1 n 
\! 1 R10 | | SAME AS R2 # =MLC6 | | _SAME AS MLC4 1 t 
LL = R11 SAME AS R3 
=) 
BRACKET CONNECTOR 
403401 TERMINAL, MALE (9 Pls. ) 
Terminal to be placed in connector S 301466 SCREW (2) 
positions 1,2,3,4,5,6,7,8 and 20. SS 3646 WASHER, LOCK (2) 
104807 WASHER, FLAT (2) 
Bottom View Connector Mounting Bers nora LOCK (2) 


> 
ary 
j=) 
a1 
par 
oo 
DN 
ie) 
7 
ie) 
Q 
ar | 
il 
< 
& 
Q 
> 
co 
rH 
2 
QQ 
= 
S 
Es) 
Q 
Gq 
eS 
Fy 
Q 
> 
Ys) 
Oo 


Tl 


(p}U0D) LIM NOLLVOIMIGOW DNITIVO AALLOA TAS OLG0EF 


GG-P ‘PEs 
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M. 430920 AND 430969 WEATHER FONT MODIFICATION KIT 


® ae 
he Cc? 


eee ecccccce ness cece 


oe we come ceenccesoes 


REF-CONTROLLER 


410719 


411391 411392 


411393 
(Part of 430920 Mod. Kit Only) 


413843 413845 413847 


BGA 413844 413846 
y, 8 9 
Ti lelslelslelrlels RIKI 4 AG 
o/L |e : ‘ 
TY Y jv v >| \|% —_= 

3 oN |S 
S F G H J K L L N RETRV i SRCH 

oy 0 e 

LINE 

| vibe Ve PAL \ [ee | fea 
NES 
oe FEED RECALL. \\ STORE 


346559 413851 346550 340882 
347240 413852 413848 413849 


Note: 346260 keytop extractor and 510625 Specification 
are included with 430920 and 430469 Modification Kits. 


410719 DUAL FONT CIRCUIT CARD 


See Page 4-17 for parts information. 


534, 4-24 


N. 454668 ELECTRONIC TOP OF FORM MODIFICATION KIT 


452834 


452835 


431069 


REF. 


ta 
7 


a 


410232 CONTROLLER ASSEMBLY 


See Page 4-12 for parts information. @. 


Part 
Number 


1302 


2191 
2658 
3640 
3646 
7001 
7002 
87635 


90096 

92260 

93984 
104807 
107116 
116793 
117176 
118182 
118196 
118210 
118617 


121244 
124177 
125011 
129856 


137443 
143656 
143660 
143667 
144495 
145913 
145914 


146952 


147225 
151880 


152893 
153799 


Oe ee eee ee ee ee ee 


154202 
156653 
160479 
171526 
171541 
171588 
173974 


177412 


Description and 
Page Number 


Screw, 6-32 x 3/4 Fil. 

14 

Lockwasher 14 

Nut, 6-32 Hex 4 
Lockwasher 3,4 
Lockwasher 22 

Washer, Flat 14 

Washer, Flat 4 

Screw, 6-32 x 1/2 Flat 
3,4,22 

Washer, Insulating 5 
Lockwasher 5,14 
Lockwasher 14 

Washer, Flat 3,4,22 
Lockwasher 14 
Lockwasher 4 

Fuse, SL-BL 0.5 Amp 14 
Resistor, 52K Ohm 16 
Resistor, 39,000 Ohm 16 
Resistor, 22,000 Ohm 16 
Screw, 6-32 Self-Tapping 
4 

Clamp, Cable 14 
Lockwasher 6 

Washer, Flat 14 

Resistor, 1000 Ohm 
8,11,12,13 

Resistor, 1800 Ohm 22 
Resistor, 51 Ohm 16 
Resistor, 750 Ohm 22 
Resistor, 3900 Ohm 22 
Pad, Transistor Mounting 
3,4,15 

Connector, 25 PT Recep- 
tacle Type 3,6,7 
Connector, 25 PT Plug 
Type 3,4,6,7,22 

Screw, 4-40 Hex 

3/8 Flat 14 

Resistor, 1000 Ohm 16 
Nut, 4-40 Hex 3,4,6,14, 
22 

Screw, 4-40 x 1/4 Hex 14 
Screw, 4-40 x 21/64 Hex 
14 

Screw No. 4 Spl. 19 
Lockwasher 14 
Grommet, Rubber 24 
Resistor, 1.5K Ohm 16 
Diode 16 

Resistor, 3K Ohm 3,4 
Screw, 10-32 x 5/16 Hex 
14 

Capacitor, 100 MFD 16 


oO 


Part 
Number 


178861 
181243 


181244 


181611 
184058 


186740 
192970 
197464 
198670 


199840 
300057 
300092 
301466 
304123 
310929 
310931 


312341 
312918 
312919 
312922 
315946 
315947 
315948 
315949 


315951 
315953 


315954 
315955 


315957 
315959 


315960 
315971 


315972 
315973 


315988 
318801 
318802 
319993 
319998 
320026 
320273 
320275 


. NUMERICAL INDEX 


Description and 
Page Number 


Resistor, 27 Ohm 22 
Screw, w/Lockwasher, 
6-40 x 3/8 Hex 5 

Screw, w/Lockwasher, 
6-40 x 7/16 Hex 5 
Resistor, 22 Ohm 22 
Screw w/Lockwasher, 
6-40 x 7/16 Hex 15 
Jumper, 6 in Green 4 

Post 5,11. 

Diode 3,4,7,8,12,13 
Screw, w/Lockwasher, 
6-40 x 5/16 Hex 14 
Resistor, 150 Ohm 16 
Capacitor, .01 MFD 16,20 
Resistor 3,8,11,12,20 
Screw, 4-40 Spl. 3,4,14,22 
Capacitor 250 MFD 7 
Capacitor, 1.8 MFD 20 
Capacitor, 100 MFD 7,8, 
11,12,13 

Diode 3,4,7,16,22 

Strap, Cable 8,11,12,13 
Strap, Cable 15 

Diode 7,8 

Connector 9,10 

Resistor, 51 Ohm 8,11,12 
Resistor, 100 Ohm 3,4,7,8 
Resistor, 300 Ohm 7,10, 
11,12 

Resistor, 560 Ohm 7,11,12 
Resistor, 1200 Ohm 7,8, 
11,12 

Resistor 2,8,11,12 
Resistor, 3300 Ohm 7,8, 
11,12 

Resistor, 3300 Ohm 2,4 
Resistor, 4700 Ohm 7,8, 
11,12,20 

Resistor, 5600 Ohm 3 
Resistor, 680 Ohm 8,11, 
12,20 

Resistor, 22K, 1/4W 11,12 
Resistor, 33,000 Ohm 8, 
11,12 

Resistor, 27K, 1/4W 11,12 
Resistor, 47,000 Ohm 7 
Resistor, 220 Ohm 3,4 
Strip, Terminal 8 
Capacitor 16 

Resistor, 3900 Ohm 2,7,22 
Resistor, 7.5 K Ohm 2 


Resistor, 10,000 Ohm 3,4,7, 


11,12,20 


Part 
Number 


320276 
320282 


320418 
320419 
320442 
321213 
321507 
321508 


321545 
323141 


323148 
323714 


324862 
324902 
326601 
326801 
326802 
328781 
328783 
328785 
328787 
330640 


330641 


333241 
333408 
333409 
333411 


333725 


333727 
334647 
335522 
335528 


335529 


335635 
335799 
335800 
336350 
336470 
336799 
336948 
337325 
337328 


MANUAL 5834, 4-25 


Description and 
Page Number 


Resistor, 470 Ohm 11,12 
Capacitor 4.7 MFD 7,8, 
11,12,13 

Terminal, Ring Type 14 
Terminal, Ring Type 14 
Resistor, 240 Ohm 16 
Resistor 3,4,7,8,11,12,20 
Resistor, 18,000 Ohm 22 
Resistor, 100,000 Ohm 
3,4 

Resistor, 12,000 Ohm 
8,11,12 

Capacitor, 680 PFD 7, 
16,20 

Resistor, 18,000 Ohm 7 
Capacitor, 470 MFD 3, 
4,16 

Resistor 20 

Resistor, 100,000 Ohm 7 
Resistor, 150K Ohm 7 
Optical, Isolator 3,4 

IC, Optical Isolator 16 
Resistor, 10 Ohm 3,4 
Resistor, 180 Ohm 2 
Resistor, 330 Ohm 7,20 
Resistor, 120K Ohm 2 
Resistor, 150 Ohm 7,8, 
10,11,12 

Resistor, 1 Meg. Ohm 11, 
12,20 

Transistor 3,4,16 
Resistor, 15K Ohm 11,12 
Resistor, 39K Ohm 20 
Resistor, 82K Ohm 
11,12,20 

Capacitor, 4.7 MFD 
11,12,13 

Capacitor, 6.8 MFD 8,20 
Fuse 14 

Coupler 3,4,16 

Circuit, Integrated 3,4, 
7,16 

Circuit, Integrated 3,4,7, 
12,16,20 

Resistor, 15 Ohm 7,11,12 
Capacitor 20 

Capacitor, 330 PFD 7,16 
Terminal 3,6 

Strap 7,11,12,13,20 
Diode 3,4 

Capacitor 1.0 MFD 20 
Resistor 20 

Diode 22 


3373A2 


337349 
339009 
339438 


339600 
339602 
340158 
340334 
340882 
341504 
341596 
341618 
341644 
341710 
341774 
341789 
341797 


341802 
341804 
341807 
341808 
341822 


341827 
341834 
341835 
346238 


346442 
346550 
346559 
346710 
346729 
346920 
347095 
347240 
347615 
347623 
400039 
401487 
401623 
402202 
403023 
403116 
403401 
403412 
403497 
403657 
403658 


Description and 
Page Number 


Capacitor, 22 MFD 8, 
9,10,11,12,13 
Transistor 7,8,11, 
12,13 

Diode 16 

Circuit, Integrated 20 
Circuit, Integrated 7, 
11,12,13,16 

Circuit, Integrated 19 
Circuit, Integrated 20 
Rivet 2,3,4,6,11,12,13 
Socket, 64 Pin 17 
Keytop 22 

Capacitor, 200 MFD 16 
Resistor, 121K Ohm 7 
Pin, Connector 15 
Terminal, Plug Type 2 
Switch 7 

Module, Resistor 7,17 
Screw 24 

Screw w/Lockwasher, 
6-32 x 5/16 Hex 2,3,4 
Connector 3,4,22 
Switch 7,16,22 
Switch 22 

Switch 20 

Resistor, 150 Ohm 10, 
11,12,13 

Resistor 11,12,13 
Resistor 11,12,13 
Resistor Pack 11,12,13 
Capacitor, 33 PFD 
7,11,12,13 

Crystal 20 

Keytop 23 

Keytop 23 

Rivet 15 

Capacitor 2,20 ,22 
Stud 15 

Keytop 19 

Keytop 23 
Connector, 6 Pin 16 
Connector, 12 Pin 16 
Spacer 6 

Circuit, Integrated 9 
Connector, 9 Pt Plug 2 
Regulator 16 
Transistor 3,4 
Connector, 25 Pin 16 
Terminal 3,4,6,22 
Socket 6,11,12 
Circuit, Integrated 7 
Transformer 2 
Transformer 2 


Part 
Number 


403840 
404006 
404007 


404049 
404101 


404114 
404116 
404202 
404239 


404324 
404416 
404555 
404580 
404880 


404882 
404884 


404969 
404970 
404971 
404994 

thru 
404998 
405009 


405029 
405066 
405324 


405474 
405476 
406068 


406099 
406339 
406991 

thru 
406998 
407336 
407337 
407419 

thru 
407426 
407490 
407491 
407493 
407494 
407714 


Description and 
Page Number 


Spring, Latch 9 
Circuit, Integrated 20 
Circuit, Integrated 11, 
12,13 


Circuit, Integrated 3,4,16 


Circuit, Integrated 8,11, 
12,13 

Circuit, Integrated 11,12 
Circuit, Integrated 8 
Circuit, Integrated 20 
Circuit, Integrated 2,11, 
12,13 

Amplifier 7 

Circuit, Integrated 13 
Timer 20 

Circuit, Integrated 13 
Circuit, Integrated 7,11, 
12 

Counter Timer 7,11, 
12,13 

Circuit, Integrated 7,11, 
12,13 

Circuit, Integrated 9 
Circuit, Integrated 9 
Circuit, Integrated 9 


Circuit, Integrated 9 
Oscillator, Crystal 7,11, 
12,13 

Led 7,11,12,13,16 
Socket 20 

Capacitor, .1 MFD 3,4, 
7,8,9,10,11,12,13,16, 
17,20,22 

Socket, 24 Pin 17 
Socket, Dip 8,9,10,12 
Socket, 28 Pin 10,11, 
12,13 

Battery 9, 11,12,13 
Varistor 16 


Circuit, Integrated 9 
Diode 7,11,12,13 
Resistor, 5.6K Ohm 22 


Circuit, Integrated 9 
Circuit, Integrated 9 
Circuit, Integrated 9 
Circuit, Integrated 9 
Cable Assembly 14 
Header 12,13 


Part 
Number 


407717 
409038 
409230 
409241 
409746 
409750 
409754 
409755 
409757 
409761 
410038 
410231 
410232 


410710 
410718 
410719 
410740 
410746 
* 410750 
410754 
410755 
* 410761 
411118 
411198 
411207 
411211 
411218 
411220 
411222 
411229 
411234 
411236 
411238 
411242 
411244 
411246 
411250 
411254 
411258 
411262 
411263 
411266 
411268 
411270 
411274 
411276 
411278 
411280 
411283 
411290 
411294 
411297 
411298 


Description and 
Page Number 


Header 20 

Board, Circuit 15 

Board, Circuit 11,12 
Board, Circuit 13 

Board, Circuit 2 

Board, Circuit 6 

Card, Circuit 3 

Card, Circuit 4 

Board, Circuit 9 

Board, Circuit 8 

Card, Circuit 14,15 
Controller, Assembly 11 
Controller, Assembly 12, 
24 

Card, Circuit 19,20 
Card, Circuit 22 

Card, Circuit 17,18,23 
Card, Logic 21 

Card, Circuit 2 

Card, Circuit 5,6 
Terminal Auxiliary 3 
Card, Circuit 4 

Card, Circuit 5,8 

Washer, Fiber 5 

Resistor, 15 Ohm 13 
Resistor, 35 1/4 W 16 
Resistor, 51 Ohm 13 
Resistor, 100 Ohm 16 
Resistor, 120 Ohm 16 
Resistor, 150 Ohm 13,16 
Resistor, 300 Ohm 13 
Resistor, 470 Ohm 13,16 
Resistor, 560 Ohm 13 
Resistor, 680 Ohm 13 
Resistor, 1K Ohm 13 
Resistor, 1.2K Ohm 13,16 
Resistor, 1.5K Ohm 13 
Resistor, 2.2K Ohm 13 
Resistor, 3.3K Ohm 16 
Resistor, 4.7K Ohm 13,16 
Resistor, 6.8K Ohm 13 
Resistor, 7.5K Ohm 16 
Resistor, 1OK Ohm 13,16 
Resistor, 12K Ohm 13 
Resistor, 15K Ohm 13 
Resisotr, 22K Ohm 13 
Resistor, 27K Ohm 13 
Resistor, 33K Ohm 13 
Resistor, O2K Ohm 13 
Resistor, 51K Ohm 16 
Resistor, 1OOK Ohm 16 
Resistor, 150K Ohm 16 
Resistor, 200K Ohm 16 
Resistor, 220K Ohm 16 


Part 
Number 


411314 
411322 
411370 
411376 
411389 
411390 
411391 
411392 
411393 
411441 

thru 
411444 
411488 
411489 
411901 

thru 
411908 


411909 
411910 
411952 
411954 
411955 
411956 
411957 
411958 


411959 


411960 - 


411981 
412276 
412393 
412394 
412413 
413840 
413841 
413842 

thru 
413852 
420103 
420104 
420108 


L.__ NUMERICAL INDEX (Contd) 


Description and Part 
Page Number Number 
Resistor, 1K Ohm13,16 420110 
Resistor, 2.2M Ohm 16 420111 
Shield, Circuit Board 5 420112 
Shield, End 5 420113 
Circuit, Integ ated 18 420114 
Circuit, Integrated 18 420115 
Circuit, Integrated 23 420116 
Circuit, Integrated 23 420118 
Circuit, Integrated 23 420119 
420120 
420121 
Circuit, Integrated 10 420126 
EPROM 13 420301 
Circuit, Integrated 13 430169 
430507 
430508 
Controller, Assembly 5, 430516 
6,8,10 430547 
Controller, Assembly 5 
Controller, Assembly 5 430578 
Card Assembly, Circuit 430605 
5,9 430633 
Card Assembly, Circuit 430634 
5,9 430636 
can Assembly, Circuit 430701 
5, 
Card Assembly, Circuit 430708 
5,10 430713 
Card Assembly, Circuit 430732 
5,9 430752 
Card Assembly, Circuit 430753 
5,9 430754 
Card Assembly, Circuit 430755 
5,9 430756 
Card, Circuit 5,10 430782 
Card, Circuit 9 430839 
Holder, Fuse 14 430841 
Connector 14 430843 
Cable Assembly 14 thru 
Circuit, Integrated 8 430846 
Keytop 18 430899 
Keytop 18 430900 
430901 
430910 
Keytop 23 430920 
Base 14 430931 
Cover 14 430966 


Transformer Assembly 14 430967 


Description and 
Page Number 


Resistor, 33 Ohm 16 
Resistor, 33 Ohm 16 
Resistor, 130 Ohm 16 
Switch 14 
Receptacle 14 
Block, Terminal 16 
Switch 16 

Sink, Heat 15 
Clamp 15 

Cable Assembly 14 
Plate, Rear 14 

Fuse 14 

Interface Assembly 14,15 
Insulator 24 

Header 17 

Label 18 

Strap 15,16 

Bracket, Connector 
3,4,22 

Clamp 2 

Diode 16 

Frame 2,3,4 

Cable Assembly 20 
Cable 5 

Header, 10 Pin 2,7, 
11,12,13 

Varistor 14,16 
Diode 16 

Nut 14,15 

Bracket 5 

Bracket 5 

Bracket w/Posts 5 
Bracket w/Posts 5 
Post 6 

Transistor 16 
Circuit, Integrated 9 
Circuit, Integrated 9 


Circuit, Integrated 10 
Modification Kit 17,18 
Modification Kit 19,20 
Fastener 19 
Modification Kit 21,22 
Modification Kit 23 
Circuit, Integrated 22 
Circuit, Integrated 17 
Spacer 18,23 


Part 
Number 


430969 
452026 
452029 
452033 
452120 
452179 
452832 
452833 
452834 
452835 
452837 
452839 
453822 
454137 
454606 
454607 
454668 
454669 
454670 

thru 
454676 
454677 
455025 

thru 
455030 
455044 
474000 


474002 
474004 
474008 
474014 
474032 
474109 


474130 
474138 


474161 
474193 
474253 
474257 


474374 
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Page Number 


Modification Kit 23 
Diode 11,13 
Transistor 16 

Cable Assembly 11,12 
Capacitor, 1000 MFD 16 
Label 11,12,13 

Cable Assembly 24 
Cable Assembly 11,12 
Cable Assembly 24 
Plate, Mounting 24 
Clip 24 

Retainer 24 

Cable Assembly 13 
Bushing 14 

Circuit, Integrated 11 
Circuit, Integrated 11 
Modification Kit 24 
Circuit, Integrated 9 


Circuit, Integrated 9 
Circuit, Integrated 12 


Circuit, Integrated 9 
Clip 24 

Circuit, Integrated 3,7, 
8,16,20 

Inventer, Hex 20,22 
Inventer 3,20 

Circuit, Integrated 3,4, 
16,20 

Circuit, Integrated 8,11, 
12,13 

Circuit, Integrated 3,4, 
8,11,12,13,16 

Circuit, Integrated 8,11, 
12,13 

Circuit, Integrated 7 
Circuit, Integrated 9, 
10,11,12,13,22 
Counter 7,11,12,13,20 
Circuit, Integrated 8 
Circuit, Integrated 7 
Circuit, Integrated 7,8, 
11,12,13,16,22 

Circuit, Integrated 7,11, 
12,13 
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w) PART 5 — PACKING AND MARKING 
CONTENTS PAGE 
: A. “GENERAL cess So eR UN ie Moh NSE ais el Sai tah a gd ods dapisd oa ee dey ids de een Te aM 5-1 
WY B. CIRCUITCARD AND CONTROLLER PACKING... ........... cece ee ee eee ee eee 5-2 
C. 420301 TELEX INTERFACE PACKING... 0.0... cece ce eee eect entre eee 5-3 


A. GENERAL 


A) This part provides packing information for the interface circuit cards and controllers covered in Parts 1 
through 4. 


The loose components should be properly packed for storage or transportation between service and cus- 
tomer locations. Packing provides protection against damage or contamination and facilitates storage, 
stock selection and handling. 

The PK packing materials may be obtained from Teletype Corporation. 


Identify the contents on the outside of each carton after packing, with the code or part number, and 
quantity, using indelible markers or premarked adhesive labels. 


: Note: When ordering replaceable parts or components, unless otherwise specified, perfix each part num- 
- ber with the letters ‘““TP” (ie, TP430047). 
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B. CIRCUITCARD AND CONTROLLER PACKING 


Insert circuit card into antistatic plastic bag. 
Wrap bag and circuit card with two sheets of PK21298 tissue paper (24 inches x 34 inches). 


Place wrapped assembly into specified carton and tape closed. 


ANTISTATIC 
see BAG 


CARTON 
woe Chart) 


COMPONENT | CARTON 
PART NO. 


| 410241 | 8561PK | 
| 410719 | 6615PK 


411901 8635PK 
Through 
411908 


411952 8627PK 
Through 
411959 


410382 8670PK 


Note: Insert Specification 50961S in 
carton with 410755 circuit card. 


See Note. 
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C. 420301 TELEX INTERFACE 


Noite: Insert Specification 510488 in carton with the unit. 


Re, 420301 


TELEX INTERFACE 


28439PK CUSHIONS 


9371PK CARTON 


. - 
Lagos 
al. 


5555 Touhy Avenue 
Skokie, IL 60077 
Phone (312) 982-2000 


_ 


r 
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